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96 South Zuni Casper 
m. Cobado 80223 ~ d o s p c m g s  

Ft. Collins 
Glenwood Spnngs 
PhoenUr 
Rock Spnngs 
Salt Lake City 
San Antona 

Chen &Associates 
ConrumnS-Engureen 303744-71 05 

Subject: Soil-Gas Survey, 881 Hillside S i t e ,  
RJC@ mats Plant, Golden, Colorar40 

Jbb No, 6 011 87 

Mr. Tomermlgard 
Ezlockwell International 
NO- herican Spce Operations 
m d q  mats Plant 
P.O. Box 464 
muen, Colorado 80402-0474 

Oear Mr. Greengard: 

As part of the quality assurance, quality control progran for the soil- 
gas s m e y  at the Hillside st* site, blanks and Sample duplicates -e 
collected and anaLyzed alorqside the regular soil-gas simples, mr m e  
nux&rs 1 throqh 120 at 881 Flillsj.de area, there =re tw hlanks aad 13 
sets of duplicate Ihe results of the blank a d  d a e n  
data are sbrown on the attached tables.  he nunbering on these re- 

at 1 and going through 120 at the 881 
Rillside site. n m r s  in p a r d i s  e r e  n m r s  given by 
the lab to the duplicate wire and should not be confused with identical 
number- given later to  samples at other sites. 

The blank q l e s  shosed no sign of co -on fran either t k  lab 
preparation or the SampLe bd.irq procedures. 
'EX, a, TCE a d  PCE were foud in either of tbe t m  blanks. 

NotKOftbethirteen duplicate sets for Dcz, ZCA or  cllc show detectable 
deviations for- pCE ranged fran 0 to 1006 ion counts m&aS* 

PCE-d@.httes .had identical results of 0 or m ions 
iosls, D@.ic&e 

DqUcate deviatioas for TCE ranged fran 0 to 352 averas- 27- detected, 
W v e  of thhteen rpcE duplicates had inderrtiEication valws o f  zero ions de- 
tected- - plutted, the duplicate data shown on tbe data map is aeeragd. 

It is difficult to draw any significant conclusions about the duplicate 
du? to the small size of the s-e set. 2he results to 

taken. 
* 

No detectable levels of 

182, z a ~ ~ ?  of thirteen 

indicate s ~ p e  scatter of values when high a n c e n t r a t i o n s  are 



If you have any questions on any of the gA/QC data, please give me a 
call. 

sincerely I 

Kit Nielsen 
E’rmiro- Engineer 

PY 

. 



ROCKY FLATS SOIL-GAS SURVEY 

HILLSIDE SITE SAMPLE # 1-120 
QA/QC RESULTS 

DUPLICATE SAMPLES 

SAMPLE # DCE TCA CTC TCE PCE 

965 
209 

32 
(130) 

Q 0 
0 0 

Q 0 
0 0 

0 0 
0 0 

SO 
(119) 

0 0 
0 0 

0 
0 

65 
(1201 

0 0 
0 0 

0 0 
0 0 

77 
78 

0 0 
Q 0 

9 0 
0 0 

0 
0 

93 
(121 1 

Q 0 
0 0 

0 0 
Q 0 

0 
0 

98 
(122) 

0 
0 

Q 0 
Q 0 

0 Q 
Q 0 

. .  . 

0 0 
Q 0 

0 0 
0 0 

101 
(123) 

0 
0 

0 
0 

104 
(124) - 0 0 

0 0 

0 Q 
0 .  0 

Q Q 
0 0% 

\ 

0 0 
0 0 

0 0 
0 0 

107 
(125) 

0 
0 

110 
(126) 

Q Q 
0 0 

155 
455 

114 
(127) 

Q Q 0 0 
Q Q Q 0 

Q 
0 

1 is 
(128) 

Q Q 0 0 
0 0 0 0 

1,006 
0 

968 
1,271 

116 0 0 0 0 
(129) 0 0 0 332 

(###I DENOTES LAB NUMBERING ON DUPLICATE SAMPLES 



SAMPLE # 

17 

44 

ROCKY FLATS SOIL-GAS SURVEY 

HILLSIDE SITE SAMPLE 44 1 - 120 
QA/(S?C RESULTS 

BLANK SAMPLES 

DCE TCA CTC TCE PCE 

0 0 0 0 0 

0 Q 0 (S (3 

. 



96 South Zuni Casoer 

3O3nd47105 Fort Collins 
Chen &Associates oelvaf. Colorado 80223 Colorado Sonngs Cmsumng Gedecflnlcat Engmeem 

Glenwood Spnngs 
Rock Spnngs 
Salt Lake City 
San AntOnK) 

Subject: Soil4as Surxey, 903 Pad, Mound, Fence 
&ea, Rocky Flats Plant, Golden, 
Colorado 

Job No. 6 0 1 1  87 

Mr. TanGreengard 
E(0Ckwell Internatiod 
North lhrerican space Operations 
R0c)Cy Flats Plant 
P.O. Box 464 
Golden, Colorado 80402-0474 

As part of the quality assurance, quality control program for the  soil- 
gas sumey at the 903 pad, Mound and Fence Area study sites, blank and -e 

Ebr m e  location numbers 120 through 658 at the subject area, there were 
seven blanks and 41 duplicate samples taken. The results of the blank and 
duplicatiorr data are Shawn on the e tables. '5e numbering on thse 

reflects the sequential n-ring staring at 120 and go- through 658 
art the subject site. 'Ihe n&rs in parenthesis were numbers given by t b  lab 
to the duplicate wire and should nut be confused With identical nmkering 
given to saaaples at other locations. 

e r e  collected and analyzed alangside the regular soil-gas 

@ 

BE blank samples no sign of con tamination fran either #e lab 
preparation or the sa@e handling procedures, No detectable levels of CCE, 
'EA, Crc, TCE, and FCE *re found in any of the seven blank samples. 

None of t b  41 dupriCate sets s k m d  detectable ions for either DCE or 
'EA, Nineteen of the duplicate sets d m d  no -e presence of any of 
tk five - u d s  analyzed, For the 22 duplicate sets of m e s  in which 
laboratory analysis detected either one or =re of the a, TQe or 
PCE, -re are a total of 40 individual duplicate sets t h t  are ccnpated for 
the single ccmpOundS w i t h i n  the sample sets, The following table srmmarizes 
tbe deviation in the ion count when the W v i d u d l  dupLicate sets are 
caapared- 



Mr. TanGreengard 
July 22, 1987 
Page 2 

Deviation t&qn itude Number of Sets 

0-1 00 
100-200 
200-500 
500-1 000 

1000-5000 
>5000 

4 
8 
11 
4 
7 
6 

When plutted, t h  duplicate data shown on the data maps is averaged, 

The amount of deviation observed in the samples generally is related t~ 
the maqnitde of the canpod concentration i n  the samples. The high concen- 
t rat ion -le sets, 10,000 plus, vary a t  that magnitude. And likewise as the 
collcentration decrease t o  lower magnitudes, the variance in the dwlicates 
appears t o  occur at these magnitudes, 

If you have any questions on any of the WGC data, please give me a 
call. 

Sincerely, 

Kit F, N i e l s e n  
Envirornnentdl E h g M r  

BY 



SAMPLE 
NUMBER 

120 
( 3 1 4 )  

128 
(332)  

153 
(333  1 

174 
( 3 1 8 )  

179 
(319) 

199 
( 3 2 0 )  

214 
( 3 2 2 )  

223 
( 32.3 1 

228 
( 324 1 

247 
(326  1 

ROCKY FLATS SOIL-GAS SURVEY 

903 PAD, MOUND, AND FENCE AREA 
QA/QC RESULTS 

SAMPLE tt 120 - 658 

DUPLICATE SAMPLES 

DCE 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCA 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

CTC 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

406 
380 

1 , 8 4 8  
1 , 7 3 8  

0 
0 

0 
0 

568 
850  

0 
0 

0 
0 

TCE 

0 
408 

107 
322 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

156 
397 

3 , 2 5 3  

0 
0 

0 
0 

0 
0 

0 
0 

350 
237 

2 , 708 

PCE 

0 
0 

176 
306 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

165 
105 

1 , 8 5 6  
2 , 0 4 8  

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



SAMPLE 
NUMBER 

259 
(327  1 

264 
(328  1 

290 
( 3 2 9 )  

292 
(3309 

306 
( 3 3 1 )  

320 
( 4 6 8 )  

322 
(469  1 

358 . 
(472  1 

384 
( 4 7 4 )  

406 
(475 )  

416 
( 477 1 

422 
423 

426 
( 478 1 

ROCKY FLATS SOIL-GAS SURVEY 

903 PAD, MOUND, AND FENCE AREA 
QA/QC RESULTS 

SAMPLE # 120 - 658 

DUPLICATE SAMPLES 

DCE 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCA 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

CTC 

s o 0  
587 

0 
0 

539 
3 , 156 

594 
1 , 572 

408 
967 

0 
0 

0 
0 

1 , 7 2 4  
390 

1 , 8 1 1  
2 , 6 3 4  

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

TCE 

23 , 546  
17 , 158 

0 
0 

2 , 1 2 4  
6 , 2 0 1  

196 
847 

0 
0 

0 
0 

863 
0 

732 
116 

819 
1 , 0 2 4  

0 
0 

196 
337 

389 
326 

754 
1 , 484 

1 , 0 0 8  
13 , 636 

0 
0 

PCE 

3 7 , 7 0 6  
3 2 , 1 0 2  

(3 
0 

2 5 , 0 9 4  
73  , 030 

6 , 5 8 0  
14 , 7 4 9  

4 , 4 6 6  
9 , 776 

0 
0 

0 
0 

2 3 ,  564 
5 , 540 

1 6 , 6 7 9  
21, 882 

0 
0 

1 2 , 3 1 8  
9 , 546 

0 
0 

155 
122 

0 
0 

0 
0 



ROCKY FLATS SOIL-GAS SURVEY 
QA/QC RESULTS 

903 FAD, MOUND, AND FENCE AREA 
SAMPLE 8 120 - 658 

DUPLICATE SAMPLES 

SAMPLE 
NUMBER 

DCE TCA CTC TCE PCE 

0 0 753 0 0 
0 0 803 0 .  0 

429 
(479  1 

0 0 0 0 52 ,912  
0 0 0 0 25 ,284  

458 
459 

0 0 0 0 0 
0 0 0 0 342 

466 
(480  1 

0 0 0 0 760 
0 0 0 0 375 

0 0 0 0 2 , 950 
0 0 0 0 3 , 626 

0 0 0 0 0 
0 0 0 0 - 0  

0 0 0 0 0 
0 0 0 0 0 

525 
( 6 5 2 )  

537 
(653 I 

0 0 0 0 0 
0 0 0 0 0 

569 
( 6 5 4 )  

0 
0 

0 0 
0 - 0  

0 0 
0 0 

603 
(656 1 

0 0 
0 0 

0 
0 

0 0 
0. . 0 

631 
(657 1 

0 0 
0 0 

0 
0 

0 0 
0 0 

632 
(658 1 

0 0 
0 0 

0 
0 

(###I LAB NUMBERING OF DUPLICATE SAMPLE 



SAMPLE 
NUMBER 

308 

314 

360 

395 

442 

507 

565 

ROCKY FLATS SOIL-GAS SURVEY 

903 P A D ,  MOUND, AND FENCE AREA 
QA/QC RESULTS 

'SAMPLE # 120 - 658 

FIELD BLANK DATA 

DCE TCA CTC 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

TCE PCE 



Chen &Associates 
w - - E n g t -  

96 Soulh ZUN 
Oenvsz cobrado 60223 
3U3l744-7105 

e 

CaSRer 
cororado Spnngs 
F Q ~  Collins 
Glenwood Spnngs 
Aodc Spnngs 
Salt Lake City san Antanlo 

.. 

AUCJUS~ 3, 1987 

Estimated Cost for Additional Soil- 
Installation Faints and Slug Ssts on 
mvironaental wells 

Job PJO, 6 011 87 

l?ackceu International 
mcky Elam Plant 

P.0, Box 464 
Golden, Colorado 80402-0464 

erican Space -rations 

Attention: P.M. Backes, Subcontract --*Or 

Gentlemen: 

C b n  h Associates is pleased to re@ to your requisition of July 20, 
1987, requesting 600 additional soil-gas sampling points and 40 slug tests- 

fee for hstalht ion, retrieval a d  analysis of 600 soil-gas - 
pints for the cunpurds m, TCIA, m4, m, and ECE wiU. be $90.00 per tube 
result- in a total fee of $27,000, 

Z k  fee for c o d e i n g  40 slug tests and analyzing the data for transnis- 
sivity w i l l  be $9,823. This fee -des labor charges of qrax*y 
$8,000 for duct ing  the slcrj tests, and preparing and producing a letter 
report. "e ranainder of the fee, approximately $1,800, is for rental of slug 
test equip~ent, personal protective equipmt and our emir- @ins 
van, TW important assunptions have been d e  in preparing our cost estimate 
for slug tests, ~ i r s t ,  the work will be amducted in a &vel. C or D pr- 
tive clattring, second, a sufficient ncmber ,of..- can be tested to. ful l  
8-hour work days, 

breakdo=, please feel free have any Questions concerning this cost estimate 
tocOntaEtme, 

sincerely, 

0 

above is $63,azo IS YM;I Ihetatalestirnated fee for the items discussed 

B v i d  M. JubenvU e, P.E. 
Vice President and Manager 
Waste Management Division 

BY 



96 South Zuni Casoer 
oemwc cobrado 80223 colorado spnngs 

Ft. Collins 
Glenwood Spnngs 
m u  
Rock Spnngs 
Sait Lake City 

Chen &Associates 
Ckmubng Geoteetmlcal Engmeers 303744-71 05 

0 'Bl San Antonla 

Subject: ~edl ~ i m e  Soil-, Rocky Flats 

Colorado 

Job E30, 6 071 87 

L a n d f a ,  Rocky Flats Plant,  Golden, 

taor=lrwell International, 
P d q  Flats Plant 
North lhrerican @eratiom 
e.0, Box 464 
Golden, Colorado 804024464 

Attention: Mr. TunGreengard 

As requested, Chen & Associates corrdwted a real time soil-gas survey at 
the RDcky Flats landfill on S=ptauber 1 and 2, 1987. Tkenty points e r e  
mezisufed in the landfill for methane and hydrogen sulfide,  'Ihe location of 
those points are shown on Figure 1, 

Methar~ uas analyzed by a century OMI 128 flanre ionization detector in 
Hydrogen sulfide w a s  andm by a 

TIE S v  
AL1 sanple and WG phatova~ 

If you have any questions or if w may be of f e r  service, please do 

Photovac 1W50 gas chtauatograph w i t h  a -ionization detector. 
of the analyzed canpounds are shorn in Table I. 
10S50 Ctvaaatograms are shown in Attachnent 1, 

not hesitate t o  contact  us. 

Sincerely, 

David C, Constant 
J& 
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Methane value 
(ppn) 

0 

soil- 
smpling point lacation 

N39560 
E20330 

N39380 
E20330 

N39380 
E20150 

N39560 
E201 50 

N39740 
E201 50 

N39920 
E201 50 

N39740 
El 9970 

N39560 
El 9970 

N393 80 
El 9970 

N39200 
El 9970 

N39470 
El 9880 

N39650 
El 9880 

N39740 
El 9790 

N39560 
El 9790 

1 

0.2 0 2 

0 0 3 

0 0 4 

0.4 0 5 

0 0 6 

0 0 7 

0 0 8 

0 0 9 

0 0 10 

0 0 

0 

11 

0 12 

0 0 13 

0 0 14 



SIMMARY OF HyM.EoGEN SULFIDE AND MElTBANE RSUIXS 

16 

17 

18 

19 

20 

-tion 

N39380 
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N39920 
E20330 

N39740 
E20330 

N39560 
El 961 0 

N39470 
El 9700 

N39290 
El 9700 

0 

0 

0 

0 

0 

Methane value 

0 

0 

0 

0 

0 

0 
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Ai r Check 
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Sampling Equipment Check 
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1 Y.3 5-5 .Js 
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H 5 Calibration 2 
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APPENDIX C 

Tritium Investigation Documents 



- 4  
fnternal Letter Rockwell hternational 

oair November 23, 1987 No 

FROM I- m. - Mmu. TO tII.rr-krW-1 

W. F. Weston/T. C. Greengard Frank J. Blaha - P 1 uton 1 urn Operat I ons Env.. Canp I I ante 
Bullding 1 1 1  BI dng T452F 

7041 

SUBJECT. RADIOACTIVE SOURCES IN ROCKY FLATS SANITARY LANDFILL 

IOENTIFlCATlON OF RADIOACT 

On September 30, 1973 tr 

drainage of the Rocky F 

VE PROBLEMS IN LANDFILL 

tium and strontium were detected at the 

ats sanitary landfill by the Lawrence 

Llvermore Laboratories (LLL). Because of thls flndlng, monltorlng 

wells (called at thetlme environmental test holes) were lnstalled 

in the landfilled waste t o  try to Identify the sources of trltlum 

and stront I urn, 

STRONT I UM STUDY RESULTS 

Frcm September through January of 1973 the results for strontium 

showed large variatlons In concentration. The LLL sample that had 

been thought to be greatly elevated in strontium (34 pCl/L) was re- 

evaluated and found to b-e less concentrated (16 pCI/L) but  above 

background level t. Background I eve1 s are cons1 dered to be 

approxlmately 1 - 2.5 pCl;/L for strontium I n  water, based u p o n  

water samples taken In that tlme period frcm Rock Creek. Sanples 

of groundwater/leachate frcm boreholes in the. landflll were 

analyzed for strontium, and only one sample (from TH-4) hppeared 

elevsted In sttontlum st 7 pCI/L .  A l l  other samples of 

groundwater/ I eachate had stront I urn concentrat ions of I ess than 1 

1 



I and1 I 

The detection limits of the method used t o  analyze for 

um at the tlme was 0.1 pCi/L. Strontium was analyzed In the 

ponds, drainages, and groundwater intercept system, and 

general ly  found at background level s. A table of strontl um results 

Is attached wlth strontium results from the landflll ponds in the 

period of 1973 .. 1984. The data do not appear to lndlcate a 

problem wlth migration of strontlum. I 

TRITIUM STUDY RESULTS 

Results for tritlum were more consistent. Monitoring we1 Is were 

Instal led a number of different times resultlng in approxlmately 57 

wells Installed dfrectly In the landfilled waste or dlrectly below 

the saturated waste materials by the end of the lnvestigatlon. 

Elevated tritlum readings were followed until the source of tritium 

had been falrly well Identified. The trltium concentratlons in the 

water near the tritium source were as high as 301,609 pCI/L at (M- 

46). 

The location of this tritium source is approxlmate Rocky Flats 

coordlnates E:20,015; N:39535. The depth of the trltlum source, 

total actlvlty, conf iguration, and container, If any, are unknown. 

It was estimated In 1974 that the volume of waste containing the 

tritium source was dumped in approximately 1970. 

The wells nearlng the eastern end of the landflll exhiblted 

decreaslng trltlum concentrations. Seeps of leachate 'at the 

eastern end of the landfll I had t r l t l u m  concentratlons of 5,000 - 
7,000 pCl/L In 1973/1974. 

2 



/ The current Derived Concentration Guide (002) (based on a DOE 

August 5, 1985 menorandurn us ing  DOE dose l i m i t  of  0.1 rem/yr to 

members of  the publ lc  from a l J  pathways, dose converslon factor s  

given in the memorandum, and intake rates of 2.0 L/dy for water) 

for  t r i t ium i s  2,000,000 pC[/L. The current USEPA and Colorado 

standard for  t r i t i um In dr ink ing  water i s  20,000 PcI/L, the 

proposed EPA dr ink ing  water standard (based on a Sept. 30, 19% 

Advanced Notice of  Proposed Rulemaking and a r l s k  equal to tha t  

frcm a dose rate  of 4 mrem/yr) Is 90,000 pCI/L. These c r i t e r i a  

indicate that the leachate that  was found downgradlent of the 

sanitary landfl I I never exceeded the dr inking water standard. The 

leachate in  the lmmediate area of the t r i t ium source never exceeded 

the D E .  These t r i t i um l eve l s  which are found i n  the immedtate 

area of the t r i  t i  um source do not appear t o  represent a threat to 

human health or the environment unless  t r i t ium i s  found migrating 

out of the l a nd f i l l .  

A number of options were evaluated i n  late  1973 and ear l y  1974 f o r  

correction of  the ident i f ied  problems, Including excavation of  the 

t r i t ium source. The selected act ion was the constructlon of the 

groundwater intercept system (or the “horseshoe system”) around the 

landf i J 1 .  The purpose of  t h i s  system was t o  i s o l a te  the t r l t lum 

source frcm the surround1 ng envlronrnent, and t o  “drain CIS much 

groundwater out of the l a n d f i l l  as poss ible.  Th is  was accanplished 

by the construction of a c l ay  wall t o  prevent the migratlon of 

3 



oncontam inated groundwater lnto the I andf I I I . Th 1s cl ay wal I / 
redirected the groundwater to a perforated plpe for  collection. 

This plpe was provlded w i t h  a slope, and a t  the eastern llmits of 

the expected f 1  I I the plpe became a sol i d  wal I sewer p1.pe. There 

were three options, dependlng on whlch valves were open, for 

drainage of  this Intercepted groundwater: to draln the water into a 

western pond, t o  drain the water lnto an eastern pond, or t o  have 

the water dayllght below the dam for the eastern pond. The eastern 

pond Is the pond that  sti I I ex1 sts. The western pond was intended 

for  the management of leachate or contamlnated groundwater. The 

intercepted groundwater was found to not be contaminated w i t h  

t r i t i u m  i n  early 1974 ( t r l t l u m  concentrations of  500 - 1,000 pCi/L, 

compared t o  background values of approxlmately 500 pCl/L). This 

water was therefore al lowed t o  day1 lght below the dam for the . 

eastern pond. Extensive monitoring of thls water contlnued fran 

1974 t o  1981 and identlfled no migration of contaminants. 

The leachate and runoff water collected I n  the western leachate 

pond was found t o  contain 1800 - 7922 p C i / L  of trltlum I n  1974. The 

t r l t i u m  concentrations' I n  this pond decreased w i t h  time (922 - 1365 

pCl/L I n  1977 and 490 - 886 p C l / L  I n  19801. Table 2, attached, 

contains the t r l t l u m  concentrations found l n  the western pond. 

The western landfill pond was removed for  expansion of the landfill  

i n  May/June of 1981. 

The above data lndlcated t h a t  the t r i t l u m  source was effectively 

separated from the environment and causing no environmental 

degradation beyond the lmmedlate area of the trltium source. 

4 



IMPLICATIONS FOR 1987 AND LANDFILL CLOSURE 

It Is suggested that the t r  it1 urn source be I eft 1 n pl ace and that 

long-term monltorfng and maintenance of the landfill be committed 

to f n  the Closure Plan. These long-term actlvftles at the landf 11 I 

would include the constructlon of a sloped low permeabllity 

landf I 1  I cap, a smal I leachate col lectlon system, and groundwater 

monitoring actfvftfes. 

No beneffts can be fdentfffed frcm excavatfon and dlsposal offsite 

of 

rad 

I nc 

the tritium source unless al I other POtentfal sources of 

oactlvfty and hazardous waste were also removed. This would 

ude the excavatfon of al I portions of the landff I I used f r m  

1968 until November 1986. If thls were accompl ished then the 

landflll could concefvably be closed as a non-RCRA regulated 

landfil I .  
0 

The removal of the trftlum source would be most effective if all 

potential sources of radloactfvlty were also removed. The removal 

of a l l  potentfal sources of radioactivity frcm the landfill would 

lnclude excavatfon of large sectfons of the landfill. The sanltary 

landfil I was never fntended for disposal of radloactfve substances, 

but the cr 1 terf a for 1 denti f 1 cat1 on of these miter f at s h a s  changed 

through the passage of tfme. Levels of radloactivfiy that were 

essentially undetectable In the mid 1970's are now quantffiable 

wlth our lrnproved technology. Current lndlcatlons are that  the 

1000 kg of sanftary sewage sludge deposfted In the landflll frcm 

5 



August rad toact I ve 

by today's standard. Thls material and would also requlre 

excavatlon ln an attempt to rf d the I andf 1 I I of a1 I sources of 

rad 1 oact i v 1 ty . I These actlvlties would also need t o  be 

supplemented wlth a leachate co1 lectlon system to dral n a1 I 

leachate from the landfill and treat it slnce the leachate Is also 

1 96 8 through February I 970 wou I d be cons i dered 

potentlally radloactlve. After the effort and cost assoclated wlth 

the above actlvltles, the landfill portions used frcm 1970 through 

November- 1 986 wou I d stl I I requ 1 re I ong-term monitor 1 ng and 

maintenance due to  the presence of RCRA deflned hazardous wastes. 

These long-term monltoring and mal-ntenance activlties would 

probably be no different for a strictly hazardous waste regulated 

landflll as they would be for a hazardous waste landflll wlth some 

radloactlve sources contalned in it. 

Based on currently aval 

be no technical prob 

radloactivlty In place. 

able data and lnformation, there appears t o  

ems for leavlng the potentfat sources of 

To date no mlgratfon of radloactlvlty has' 

been identified downgradlent or laterally from the landfill. This 

Indicates that the potentlal radloactlve sources are effectively 

contalned In the landfil I and that the landfll I groundwater 

lntercept system is apparently effective. The degradatlon of water 

quallty within the landfllled waste Is typlcal of landfllls and 

should not represent a technical or regulatory problem as long as 

mlgratfon of contaminated groundwater out of the landfill 1s not 

Identified. The drllllng program currently underway wlll  identffy 

any migration of contamlnated groundwater out of the landfill and 

6 



w l l i  help determine the effectlveness of the landfill groundwater 

intercept system in redJrectlng uncontaminated groundwater around / 
the landfill. It Is suggested that durlng closure actlvitles a 

leachate collection system of modest design be instal led in the 

eastern portion of the 1 andf I I I to col lect leachate for removal and 

treatment. Thls leachate col lection system wi I I prevent the bui I d- 

up of a leachate head in the landfill that would force leachate out 

of the landf 1 I 1 final cover or cause leachate contamination of 

. groundwater. 

The Colorado Department of Health (CDH) is not currently aware of 

the trltlum source in the landffll or of the potentially 

radloactlve sewage sludge contained in the landfili. All closure 

actlvities will be contingent upon CDH's approval. It Is suggested 

that all discussions and plans submitted to the CDH pursue leaving 

these materlals in the landfill and long-term monitoring and 

maintanence. Thls solution to the landfill closure problem wfll 

protect human health and the environment and should be acceptable 

to  CDH. 

cc:Daryl Hornbacher 
Alan Schubert ' 
Kirk McKinley 
John Marschal I 
GI 1 bert 6ri I I 

Frank J. Blaha 
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DUCTION 

09 September 20 ,  1973,  tritium was detected at the drainage of the 
Rocky n a t a  sani tary landfill by the Lawrence L ivermore  Laboratories.  
Above background concentration; of americium-241 were  also detected 
by LLL on the s a m e  sample. Subsequent analyses  of  duplicate samples 
by other agencies confirmed these  analyses.  

A dam was constructed at the east base  of the landfill  to contain the 
seepage, and a sampling program was initiated. 

The EPA-Newda laborator ies  on October 5, 1973,  detected strontium-90 
at the same location. 
EPA-NeMda Laborator ies  and by other agencies.  Table  I is a summary 
of the results  o f  the  initial sampling. 

T h e s e  resul ts  were  later reconfirmed by the 

On October 11, 1973 ,  the RFAO, USAEC requested that the seepage 
collected at the Landfill  dam b e  analyzed on a daily basis  f o r  tritium, 
s t r o n t i ~ m - 9 0 ( ~ ) ,  americ ium-241 (by g a m m a  scan), plutonium-239, -240 ,  
a gamma scan and total long-lived alpha. 
landfill was initiated to determine concentrations o f  tritium, strontium-90, 
and americ ium-241 within the landfill and to possibly locate their source.  

In addition, coring o f  the 0 

RESULTS 

1. Landfill Pond WAC r c . A I  f 

Only two significant strontium-90 resul ts  w e r e  detected at the landfill 
pond. 
November 26 through November 3 0 ,  1973,  and 7 .66  p C i / l  for  the week 
o f  December  10 through December 14, 1973. 

They vert 9 . 2 6  pCi / l  on the composite sample f o r  the-eek of 

Figure  I shows the monthly averages  of'daily analysis f o r  tritium in 

The analysis  for  plutonium, americ ium,  and total long-lived alpha 
during the period o f  October 15, 1973 through December 28,  1973, 

'the landfill pond f r o m  September 1 ,  1973,  through December  3 1 ,  1973. 

ahowed no resul ts  above background. (2) 

2. Landfill Survey 

Twenty tes t  holes  designated TH-1 through TH-20 ( F i g u r e  2 )  w e r e  
drilled through the Landfill to a depth of 10 feet into the natural  soil. 
Slotted plast ic  pipe was then placed in the test holes and water samples  
were  taken. 
locations f o r  tritium, strontium-90, plutonium and a g a m m a  scan are 
l is ted in T a b l e  U 

The  analytical results on water  samples f r o m  these  



T A B L E  I 

ANALYSIS O F  NORTH LANDFILL DRAINAGE 

(Sampled 9 / 2 0 / 7 3) 

Date 
Results Received Laboratory 

LLL 
Sand ia 
LASL 

10/5/73 EPA 

10/18/73 a 
10/3 1 /73 

E P A  

LLL 

11/7/73 RF 

I1/  15/73 LLL 

39,000 
57,900 
34,900 

25. 0 

7. 8 

16. 0 

735(yscan) 
935 (wet chem. ) 

0 
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Test  holes TH-1 ,  -3, - 4 ,  -5, -8, and - 1 1  indicated tri t ium 
concentrations above background. 
samples f r o m  the remaining fourteen t e s t  Roles showed no 
result above background. 
through TH-34 and TH-45 through TH-55) were  dri l led in 
the.genera1 location of the high tri t ium and sampled for 
tritium only. T h e s e  resul t s  a r e  a l so  shown in Table  II. 
Concentrations as high a s  3 0 1 , 6 0 9  p C i / l  w e r e  detected in 
well TH-46. 
tritium concentrations has  been completed and tr i t ium appears 
to be  moving as indicated by decreasing concentrations in TH-46 and 
apparent increasing concentrations in  TH-2,  - 9 ,  - 10,  and 
-12. 

T h e  analyses of water  

An additional 2 5  tes t  holes (TH-21 

Limited resampling of wel l s  in the area of high 
7 

T h e s e  results are shown in T a b l e  III. 

Listed in Table  N are the phenol and elemental ana lyses  (by 
emission spectroscopy) resul ts  f rom the original 2 0  t e s t  holes.  
Due to insufficient sample,  phenol was  analyzed a t  only ten 
locations and elemental  analyses  w e r e  run on samples  from 
only 18 o f  the original  t e s t  holes.  

* I C /  + $4 ,,i.J 
trations above background w e r e  detected at all 

locations. 
concentrations of elements such as Al, C a ,  Fe ,  Mg,  Na and S i  
at most locations. 

E m i s s i o n  spectroscopy detected above background 

Because. above background strontium and amer ic ium values w e r e  
detected in  the drainage f rom the northeast  side o f  the landfill,  
b o  additional wel l s  (TH-2A and TH-2B) w e r e  dri l led in the north- 
east section of  the  landfill and sampled. Ln addition, the north 
drainage was reSampled. 
complete; however, a n  initial gamma s c a n  (Table V )  indicates a 
high americium concentration in wel l  TH-ZA 8 

Analyses f o r  strontium are  not yet  

’. 
CONCLUSIONS AND RE COMM EN DAT ION S 

I 

Results to date of the sampling and analysis  program suggest that a 
localized tritium source  m a y  exist in the landfill. 
appear to be in a n  area of4the landfill used during 1970. Sufficient data i s  
not available to speculate on the nature,  or igin ,  or  type of  source.  
f r o m  the north land€ill drainage suggest the possibil i ty o f  the presence  of 
strontium and americium. 
the past  practice o f  burymg sanitary sewage sludge containing small amounts 
of americium and plutonium i n  the landfill. 
above background amounts o f  plutonium and/or  a m e r i c i u m  w e r e  not located 
i n  some of the landfill wells .  
explained. 

T h e  high concentrations 

Results  

T h e  presence  o f  americium can b e  explained by 

’ 

It  is  somewhat surprising that 

T h e  p r e s e n c e  o f  strontium cannot yet  b e  
The resul t s  are inconsistent  in that strontium is  sometimes 
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T A B L E  III 

Sample 
Lo cat ion 

TH- 2 
TH- 2 

TH-9 
TH-9 

TH-10 
TH-IO 

TH-12 
TH-12 

TH-46 
TH-46 
TH-46 
TH-46 

TRITIUM CONC~NTRATION CHANGES 

D a t e  
Sampled 

1 1  / 15 /73  
1 / 3 / 7 4  

11 /20 /73  
1 / 3 / 7 4  

1 1  / 20 /73  
1 / 3 / 7 4  

11 /20 /73  
1 / 3 / 7 4  

12 /6  173 
1 / 3 / 7 4  
1 / 9 / 7 4  
1 / 1 5 / 7 4  

Tritium 
pCi/l 

CMDA 
7540 

2134 
2638 

666 
910 

1034 
1695 

301 ,609  
214,199 

208,611 
2 1 1 , 3 7 4  

0 



TABLE W 

PHENOL CONCENTRATIONS AND 
E L E M E N T A L  ANALYSIS O F  WATER 

FROM ROCKY FLATS LANDFILL 



TABLE IV 

cc: De$. 
File 

Ext. 
sample &riation: 

Sanitary Landfill szmples 

@ Results of hzlyses  or Tcsts: 

Sanp3.c I.. n. 
TH- G 

TH- 8 

TH- 17 

TH-14 

Phenol (pljL3) 

3 

3 4 0  1 

27 

150 

i 
t 



e 

cc: D?$. 

Zxt . .. . -F i le  

Sample Dcseripti.on: 

Sanitary L a n d f i l l  samples 

'K- 1 

TH- 2 

TH- 3 

TH-4 

TII- 5 

T€I- 2 0 

Phenol  (ppb) 

3590 

. 2000 

1900 

4 4 0 0  

310 

10 
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TABLE N 
Page -6- 

CS 

c u  
F* 
Ce 
1I.g 

K 
Li 
Ll R 
tin 

MO 

N u  
N b  
I4 i 
P 
P b  
R b  
Sb 
Si 
Sn 
S r  
TI4 - 
A C  

I1 
V 
n 
Zn 
Zr 
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a 

h e  
A1 
A. 
B 
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Bt 
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C. 
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CO 
Cr 
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cu 
Fe 
Ge 
H e  
h 
Li 
UY 
Un 
MO 

N. 
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P 
Pb 
Rb 
Sb 
Si 
Sn 
S t  

f a  
Te 
Th 
Ti 
TI 
U 
V 
w 
t 
zr 

, . I O . 0 0 4  < 0.001 < 0.92 < 0.302 
/ 7 3 -7 14 ? 270 > 30 
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0.a4 0.03 0 . 4  0.06 
3.0 0.G 10 .o 0.3 

< 0.004 < 0.901 (0.02 4 0.002 
< 0.02 < 0 .006  < 0 . 1  < 0.007 

< 0.2 < 0.06 < 1.0 < 0.07 
( 4  ( 1  < 20 ( 2  
< 0.02 0.006 0 . 1  0.007 

0.02 0 .OOG 0 . 4  0.006 
0 . 4  0.1 20 2 
0.4 0.3 6.9 0 - 3  

J 750 > 14 > 270 > 20 
4 0.02 ( 0.006 < 0.1 < 0.007 
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50 14 2 70 20 
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0 . 0 6  
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JTERIM REPORT ON CORING AND SAMPLING 
HE ROCKY FIATS IANDFlU 
8-376-74-1 01 

OCATION AND ELEVATION OF TEST HOLES DRILLED 
0 LOCATE TRITIUM IN PRESENT LANDFILL 

3ocky Flats Plant Coordinates) 
represent estimates taken from map) 

1 No. 

11" 
12" 
13. 

1 
2 

2J4 
26 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

34 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

NOAMING 
39559 
39697 
39741 
39666 
39554 
39508 
39580 
39708 
39488 
39548 
39640 
39454 
39516 
39605 
39414 
39471 
39547 
39395 
39441 
39483 
39397 
39408 
39468 
39531 
3951 1 
39588 
39565 
39502 
39527 
39622 
39588 
39637 
39562 
39615 
39527 
39487 
39540 
39532 
39521 
39527 
39539 
39545 
39537.5 
39541 
39535 
39536 

EkTING 
20172 
2021 4 
20191 
20229 
20278 
20186 
201 12 
20125 
moa8 
20015 
20041 
20003 
19924 
19942 
19888 
19835 
19847 
19815 
19750 
19775 
19704 
19654 
19692 
19976 
20028 
Moo2 
20063 
20142 
20129 
201 15 
20149 
20177 
20191 
20209 
-8 
2021 3 
19971 
19984 
19979 
19965 
19984 
19982 
19978 
19988 
19989 
19995 

ELEVATION 
5983.06 
5981.64 
5982.22 
5981 .a 
5979.39 
5988.81 
5984.19 
5983.59 
5984.77 
5985.08 
5983.98 
5986.89 
5986.74 
5984.99 
5988.44 
5988.92 
5986.85 
5988.46 
5989.42 
5987.76 
5990.72 
5991.07 
5989.30 
5985.98 
5985.44 
5984.53 
5984.59 
5984.42 
5984.13 
5983.66 
5983.62 
5983.44 
5983.18 
5982.08 
5982.6 

5983.62 
5985.97 
5985.42 
5985.89 
5985.59 
5985.40 
5985.55 
5985.70 
5985.28 
5985.40 
5985.17 

55 39550 19994 
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APPENDIX D 

Borehole Logs for 

Present Landfill Monitoring Wells 



Projoct: Packy Flats Plant  LOG OF BORING NO. L-86 

0.1. Orlllod ; / 2 & / 8 6  Coordlna t 08 

borlnq Method bL!W SCw kger Ground Surf IC. Elovation 3545 

Materid Doscriotion 

2.7-3.0'. CLAY: dark 
grayish  brown: iron s t a i n s  
and t r a c e  g r a n i t i c  
pebbles:  s i l t y :  moist t o  
vet .  

3.0-0.O'-SUpl8. 
Recovered 1.7/5.0'=34?. 

3 . 0 - 4 . 0 ' .  C U Y :  Sama a s  
above: moist t o  wet. 

6.3-0.0'. CLAY: dark 
grayish  brovn: s i l t y :  i ron  
s t a i n s  and t r a c e  g r a n i t i c  
pebbles:  moist CO vet .  

a.o-10.51-Sample. 
Recovered 0.7/2.5'-2a?. 

a. 0-0.7 ' . C'LXY: dark 
brown: s i l t y :  :race 
grading t o  some g r a n i t i c  
cobbles :  moist. 

10.5-13.0 l -Sample. 
Recovered 1.3/2.5'=52?. 

11.7-12.2'. CLAY: medium 
to dark brown: soma 
g r a n i t i c  pebbles and 

g r a v e l l y :  moist. 

Wet at 12.0'. 

12.2-L3. o '. C U Y :  m d i u m  
brown t o  medium gray: 
sandy t o  grave l ly :  SOY 
g r a n i t i c  pebbles and 
cobbler :  i ron  s t a i n m q ;  
W e t .  

c s b b l a s :  sandy tQ 

( B b w d  Inch 
20 40 

Tl-n= 

olecked by: 

Pro joct No. 

106pob222 I Hydro-Search, Inc. Pane I of 2 



a Proloct: ? d c y  Flats PLanc ILOG OF BORING NO. 4-86 
I 

Dit.  Or11iod +/21/86 Coordina t a8 
Borlng Mothod bLLm Scan Auger Ground Surf ac8 Ehvatlon 5&5 

I 

6% 

ROmark8 rkged  bv: S. Pas* a m  bv: 
I 

I Hydro-Search, Inc. Pape 2 ?f 2 

Pro joct No. 
I c6mw 

I 

I 

I 

sand and qranitic pebbles: 

W A H O E  FORMATION 

TOTAL DEPTX: 18.0' 

13.0-15.5'-Sarpl.. 
Recovered 2.1/2.5'+842. 

13.0-14.79. CLAY: medium 
gray: some fine to coarse 
sand and same granitic 
pebbles: axon staining; 
wet. 

14.7-11.9 . Cur: medium 
gray: some Sine to coarse 
sand and qranitic pebbles: 
iron staining: wet. 

W A H O E  FORMATION 

i5.s-ie.o'-sample. 
Recovered 2.5/2.5'=100*. 
CLAYSTONE: modium gray: 
slightly sandy: moist. 

TOTAL DEPTX: 18.0' 

Bbwd Inch 
20 40 m 



Sbwd lncY 
20 40 

7-rrr 

,111 



Pfojact: Rodcy Flats Plm LOG OF BORING NO. 5-86 

0.10 0rUI.d 4 /21 /86  Coordlnatoa 
Borlna Method tbllaJ stan Ground Surface Elovrtion 5723 

9 . 0  -lO.O'-Sarple. 
CLAYSTONE: Dark yellowish 
brown (IOYR 4/2) and 
moderat. yellowish b r m  
(1oYR S / 4 )  mottles: poorly  

lO.O-12.O'-Sampl8. 
Recovered 0.9/2.0'=45%. 
CLAYSTONE: dark yellowish 
brown ( 1 O Y R  4/2) with 
abundant moderata 
yellowish brown (LOYR 3/4) 
and l i g h t  brovn (5YR 5/6) 
mottles: no pebbles o r  
inc lusions :  weathered: 
d r y .  

12.0-14.O'-Sapple from 
augers. CLAYSTONE: l i g h t  
olive gray (5Y  5/2) and 
l i g h t  bmvn (SYR 5/6) 
mottled clay;  several i r o n  
stains: dry. 

caruolidated:  dzy. 

~ 

an t rtlon 
I * '?J anc 

PfOj.Gt na 
106PO6222 - Hydro-Search, Inc. I P a g e 2 O f  2 



e 

e 

Pro joct: pocky Flats Plant ILOG OF BORING NO. 6-% 
1 

Oat. Drilled 9/4/85 CoordinatO8 I? 40588.1  E 23577.5 
Ground Surf aco Elevation 5506.10 

(Bbwr/ Inch 
20  40 

Other 

20 40 I 



Pro joct: pocky Flats Plant ILOG OF BORING NO. 6-86 

Oat. Drilled 3 / 4 /86 Coordlnator N 40588.1 E 23577.5 
Borlng Mothod b l l a  Stem Auger Ground Surfaco Elevation 58%. 10 

10.0-12.0 1 -sample. 
Recovered 0.8/2.01-40?. 
CUYSTONE: dark yellowish 
brovn (1oYR 4/2) with few 
l i g h t  brown (5YR 5/61 
mottles; unweathered; dry. 

12.0-14 .0  -Sample. 
Recovered 1.6/2.0'=80?. 
CUYSTONE: grayish brown 
(5YR 3 / 2 )  w i t h  few light 
brovn (5YR 5/6) mottles: 
homogenous; dry. 

I TOTAL DE-: 14 .0 '  

en t ation 
I e *TJ anc e 
Bbwd IncW 

20 40 rn 

Romarta Logged by: J. Bergran checked by: JAY 
Pro joct No. I Hydro-Search, Inc. Pag? 2 of 2 



M8torirI 008ctiotlon 

5.0-6.0'-Sample. 
CLAYSTONE: light olive 
gray ( 5 Y  5/2) with 
limonite staining and few 
willow roots; vary fine- 
grained; damp. 

6.0-8.0 '-Sample. 
Recovered 2.3/2.0'=115%. 
CLAYSTONE: light olive 
gray (5Y 5/2) with dark 
yellowish orange ( l O Y R  
6/6) mottling occurring as 
bands (1/4" laminae) : rare 
silty laminae: becomes 
more silt rich at base: 
rare dusky blue (SPB 3/2) 
swirl ; poorly 
consolidated: damp. 

VALLEY FILL AlJuvIm 

O-2.0t-Sample. 
Recovered 1.4/2.0'=70?. 
CLAY: grayish brown (5yR 
3/2) with granitic 
pebbles: poorly sorted: 
subangular to subrounded: 
roots and organics common: 
damp. 

2.0-4.08-Sampla. 
Recovered 0.2/2.0'=10?. 
GRAVEL: granitic pebbles 
in a grayish brovn (5YR 
3/2) clay matrix: poorly 
sorted; subangular to 
subrounded; few roots; 
unconsdidatrd; damp. 

4.0-6.0'-Sapl.. 
Recovered 2.0/2.0'=100?. 

4.0-5.0 ' .  GRAVEL: 
quartzite and granite 
pebbles in a grayish brown 
(5YR 3/2) clay matrix; 
poorly sorted; subangular 
to subrounded : 
unconsolidated: damp. 

? 

Pro/.ct: Rodcy Flats Plant *LOG OF BORtNG NO. 7-86 
0810 DriIIod 9/23/86 CoOrdln.t.8 N 39869.8 E 20892.8 
Boring Mothod bl lm Stem Auger around Surf 8ce E f O V 8 t b l  

ROm8rk8 Logged by: C. Walker 



hhtorid Description 

8.0-10.01-Sample. 
Recovered 2.3/2.0'-115%. 
CLAYSTONE: light o l i v e  
gray (5Y 5/2) w i t h  dark 
yellovish orange ( l O Y R  
6/6) mottling occurring as 
bands (1/4" laminae) : . 
common black orqanic 
particles throughout 
sample: sample is s w i r l e d  
with natural bedding 
disturbed: limonite (very 
dusky purple 5P 2/2) to 
509 in lowrr 1.5'. 

Project: Rocky Flats Plant  LOG OF BORING NO. 7-86 

Dato Drlllod 9/23/86 Coordtnrter N 39869.8 E 20892.8 
Borlng Method Hollcw Sten PLlger Ground 8urf8ce Efev8tion 



Project: Rocky Flats Plant  LOG OF BORING NO. 
Date Drilled 9/23/86, 10/20/86 - 10/23/86 Coordinator N 39859.2 E 20916.7 
Boring Method tbllcw Stan hger/NC Core Ground Surf aco Elevation 

M t of i 81 0 e8 c r b t iorr 

0-2.0'-Sampla. Recovered 

0.0-0.9 . GRAVEL: coarse 
grained sand to pebble 
sized grains in moderate 
brown to light brown (5YR 
5/6) clay: roots; poorly 
sorted; unconsolidated; 

1.9/2.0'951. 

ARAPAHOE FORMATION 

0.9 to 2.0'. CLAYSTONE: 
light olive gray (SYS/2) 
u i t h  organics and some 
limonite staining: poorly 
consolidated; damp. 

t.0-4.O1-Sample. 
Recovered 2.3/2.01=llf2. 
CLAYSTONE: light olive 
gray (5Y 5/2) ; silty; 
poorly consolidated; 
weathered ; damp. 

4.0-5.0'-Sample. 
Recovered 1.3/1.0 '=1302. 
CLAYSTOKE: light olive 
gray (5Y 5/2) ; approxi- 
mately 30-402 linonite: 
poorly consolidated: 
weathered; damp. 

5.0-7. O'-Sa.mple. 
Recovered 2.0/2.0~-100~. 
CLAYSTONE: light alive 
w a y  (5Y 5/21 containing 
very little limonite: 
limonite percents decrease 
from 5 . 0  to 6.5' - at 6.5' 
core becomes less limon- 
itic w i t h  incipient 
part ing :  blocky: slightly 
ueatherd; dry. 

7.0-9.O'-Sarple. 
Recovered 2.0/2.0~=100?. 
CUYSTONE:  light o l ive  
gray ( 5 Y  5/2) : weathered 
w i t h  30-35a limonite; 
crumbly texture; d r y .  

Remarkr be& bv: C. Walker & L. Pivonka 

len tration 

B b w d  InctJ 
20 40 

? *ai?* t .rice 

7-rrT- 



Project: Rocky Flats Plant  LOG OF BORING NO. 5-86 

Date Drllled 9/23/86, 10-2@86 - 10/23/% Coordinator N 3 9 8 5 9 . 2  E 20916.7 
Boring Method bllcw Sten *rm Core Ground Surf ace Elevation 

Mat orid Dorcrio tior\ 

lS.O-17.0*-Sample. 
R8covered 2.3/2.0'=115%. 
CLAYSTONE: grayish black 
to black (N/2 to H/1) 
coaly shale and clayston8: 
poorly and irregularly 
developed; poorly 
consolidated: up to 301 
coal; organic percant 
decreases from 16.0-17.0' 
to dark gray clayston8 
with 0.0-5.0% organics: 
dry- 

17.0-19.O'-Samph. 
Recovered Z.3/2.0 ' =1153. 
CLAYSTONE: medium dark 
gray (N4) : no reaction 
vith HCL: poorly 
consolidated; dry. 

9.0-ll.O'-Sampl.. 
Recoverad 2.2/2.0'=1103. 
CLAYSTONE: light olive 
gray (5Y 5/2) vith 20040% 
limonite: crumbly from 
9 . 0 - 9 . 3 ' :  9.3-11.0' sample 
is fairly consolidated 
vith rare black organics; 
rare incipient parting; 
damp. 

11.0-13.O'-Sample. 
Recoverad 2.3/2.0'=1152. 
CLAYSTONE: light olive 
F a y  ( 5 Y  5/2) : up to 501 
l-nite: organics up to 
102 w i t h  dusky blue (5PB 
3/2) patches and bands: 
damp. 

13.0-15.0 -Sample. 
Recoverad 2.2/2.0'=1102. 
13.0-13.8 ' . CLAYSTONE: 
light olive gray ( 5 Y  5/2) : 
up to 50% limonite. 

13.8-15.0'. SHALE: 
grayish black e high 
black organic content vith 
discontinuous coal seams 
(up to 1/8" thick) : rare 
limonite laminae along 
parting : poorly 
consolidated; slightly 
damp. 

'en tration 
3 e a?a t anc e 
B b w d  IncW 

20 40 
1111 



- 
ilev., 
feet. - 

-~ 

Material  Descriotion 

19.0-21*5'-Sample. 
Recovered 0.3/l.s1-208. 
CLAYSTONE: medium dark 
gray (N 4/0); unwea- 
thered; some Fine silt; 
vet. 

21.5-26.5'-Sample. 
Recovered 3.8/5.0'-768. 
C U Y S T O N E :  medium dark 
gray (N 4/0) ;  unvea- 
thered: greasy: vot. 

26.5-31.5'-Sample. 
Recovered 5.0/5.0'=1002. 
SANDY CLAYSTONE:m&ium 
dark gray (N 4/0);  some 
very fine grained sand; 
trace of organic carbon- 
aceous plant fossils; 
trace grayish orange 
(lOYR 7 /4 )  concretions 
(0.2-2.0 cm in diameter) 
Vlet 

31.5-36.S*-Sample. 
Recovered 5.0/5.Ot=1O08. 
CLAYSTONE: m e d i u m  gray 
(N 5/0) to black (N l/O) 
graasy: organic rich 
layers; wet. 

36.5-41.S1-Sanp18. 
Recovered 4.5/5.0'=902. 
SILTY CIAYSTONZ: medium 
dark gray (N 4/0)  ; 
blocky; soma silt;  vet. 

41.5-46.5' -Sanple. 
Recovered 2.0/5.0 ' -402.  
CLAYSTONE: dark gray 
(N 3 / 0 ) t  b l o c k y ,  greasy 
trac8 carbonac*ous plan 
fossils: vet. 

46.5-51.5'-Sample. 
Recovered 5.0/5.08=100t 
SILTY CLAYSTONE: dark 
gray (N 3 / 0 ) ;  blocky; 
some milt; trace 
carbonaceous plant 
fossil.: vet. 

b 

project:  Rodcy Flats Plant ILOG OF BORING NO. 8-86 
I 

Date  Drilled 9/24/86, 10/20/86 - 10/23/86 Coordinates N 39859.2 E 20916.7 
7 qoring Method fb l lm~ stan @rm Core Ground Surface EktvatiOn 

logged by: C. Walker & 

inetr a tion 
asist ance 



w 

;lev., 
feet, - Material Descrigtion 

51.5-53.5'-Sample. 
Recovered 2.0/2.01=1001. 
SILTY CLAYSTONE:sane as 
above; vet. 

S3.5-55.S1-Sample. 
Recovered 2.0/2.0'=1002. 
CLAYEY SANDSTONE: medium 
gray (N 5/0); fine- 
grained sandstonm; vet. 

55.5-56.5*-Sasple. 
Recovered 1.0/1.0'=1001 
CLAYSTONE: grayish black 
(H 2/0) : organic-rich; 
blocky; vet. 

56.5-59.S1-Saaple. 
Recovered 2.4/3.0'=801. 
CLAYSTONE: same as above; 
vat. 

59.5-61.5'- Sample. 
Recovered 2.0/2.0~=1001.  
SILTY SANDSTONE: medium 
gray (N 5/0); silty: 
fine-grained sandstone: 
some carbonaceous plant 
fossils; vet. 

- 
61.5-63.5'- Sample. 
Recovered 2.0/2.0'=1002. 
SILTY SANDSTONE: medium 
gray (N 4/0);  milty, 
fine-grained; quartzose; 
vet. 

63.5-66.5*-Saple. 
Racovered 3.0/3.0*=1001. 
SILTY CLAYSTONE: dark 
gray (N 3 / 0 ) i  blocky: 
son nilt; vet. 

66.5-71.5'- Sample. 
Recovered 3.5/5.0'=70* 
SILTY CLAYSTONE: same as 
above: vet. 

TOTAL DEPTH: 71.5' 

enetration 
le31at  ance 
B b w  WFmt) 

20 40 r 

Remarks Logged by: C. Walker h L. Piwnka 

Project No. 
106Fu6222 Hydro-Search, Inc. Page 4 of4 



Projoct: pocky Flats Plant [LOG OF BORING NO. 9-86 



Pro joct: Rocky Flats Plant ILOG OF BORING NO. 9-86 
I 

08to Drllled 9/24/86, 10/1/86, 10/2/86 COordin8t.a N 39246.2 E 19382.2 

Matorhl Dorcri~tion Depth 

moist to vet .  

22.0-27.0'-Cuttinqs. 
CLAYSTONE: l i g h t  olive 
b r m  (5Y 5/6) and l i g h t  
olive gray (5Y 5/71 ; 
p l a s t i c :  damp. 

semi-plastic; damp. 

32.0-33.0'-Cuttinqs. 
CLAYSTONE: light o l i v e  
gray (5Y 5 / 2 ) ;  w e l l  
lammated; semi-plastic; 
damp. 

33.0-35.o'-Cuttinqs. 
CIAYSTOHE: o l ive  gray ( 5 Y  
3/2); laminated; ?rami- 
p l a s t i c ;  damp. 

37.0-42.0'-Sampl.. 
Rocoverad 0.0/5.0'-01. 

'en t otlon 

Bbwd IncN 
20 40 

1 8 S?8< C 8 

117r 

Remarks Logged by: T. h q h y  Checked by: 
1 

Hydro-Search, Inc. I Paqe 2 of 8 
PtoJoct No. 



42.0-47.0 ' - S q l e .  
Recovered 2.9/5.0'=582. 
CLAYSTONE: yellowish gray 
(5Y 7/2) ; mottled v i t h  
dark yellowish orange 
(1OYR 6/15) stains; trace 
silt :  carbonaceous 
mterial throughout; 
subvert ical  fracture a t  
2.6': core l i n e d  with 
l imonite ;  moderately soft; 
damp 

47.0-51.5'-Sample. 
Recovered 0.0/4.5*=01.  

51.5-56.S1-sample. 
Recovered 0.7/5.0'=142. 
RQD 0.7/0.7'=1002. 
CLAYSTONE: yellowish gray 
(5Y 7 / 2 )  ; mottled with 
dark yellowish orange 
(10- 6/15) s t a i n s :  trace 
s i l t :  carbonaceous 
material throughout: 
subvertical fracture a t  
2 . 6 ' :  core l i n e d  v i t h  
l imonite:  moderately soft; 
damp. 

56.5-58.5*-Sanple. 
Recovered 1.9/2.0'=951. 
RQD 0.5/1.9'=262. 
CLAYSTONE: dark gray (N 
3 ) :  some si l t :  subvertical 
t o  vertical fractures 
f i l l e d  with dark yellowish 
orange (1OYR 6/6) l imonit.  
stain: i r o n s t o n e  
concretion a t  bottom of 
core: firm: damp. 

S8.5*60.5'-Sample. 
Recovered 1.2/2.0*=601. 
RQD 0.6/1.2'=50*. 
CLAYSTONE: dark gray (H 
3 ) ;  some s i l t :  subvertical 
t o  vertical Fractures 
f i l l e d  vi th  dark y e l l w i s h  
orange (10YR 6/6) l imonite  
stain: F i r m ;  damp. 

Projott: Rocky Flats Plant ILOG OF BORING NO. 9-86 

Oat. Drlllod 9 / 2 4 / 8 6 ,  10/1/86, 10/2/86 Coordinate8 N 39246.2 E 19382.2 
rf aca Elevation 

Material Dercriotion 



Project: Rocky Flats Plant  (LOG OF BORING NO. 

bgged by: T. krrhy 

en t rtion 

Bbwd IncN 
20 40 

I **?bi.nce 

7-ri-r 
20 4 0  

1 1 1 1 1  

Pf o Joct No. 
106p06222 I Hydro-Search, ~nc. 



Romarits 

79.0-84.0'-S~ple. 
Recovered 3.3/5.0'=662. 
ROD 2.6/3.3'=79*. . 
CLAYSTONE: dark gray (N 
3) to dark greenish gray 
(5GY 4 /1 )  : trace of very 
fine-grained sand: silty: 
woody organics : occasional 
vertical fracture with 
slickensides: firm: damp. 

84.0-89.0'-Sample. 
Recovered 4.2/5.0'=842. 
RQD 1.2/4.2 *=292. 
CLAYSTONE: dark gray (N 3 )  
to medium dark gray (N 4 )  : 
silty: layers of brownish 
gray (SYR 4 /1 )  silt: 
occasional concretions: 
hard: slightly calcareous: 
organic wood fraqments 
throughout: firm: damp. 

3) to medium dark gray (N 
4 ) :  clayey: trace very 
fine-grained sand; very 
carbonaceous with woody 
fragments: slightly 
calcareous bed in upper 
saction; very firm: damp. 

94.0-99.08-Sample. 
Recovered 4.1/5.0 '=82%. 
RQD 2.4/4.1'=472. 
SILTSTONE: dark gray (N 
3) to medium dark gray (N 
4): clayey: trace very 
fine-grained sand: very 
carbonaceous with woody 
fragments: slightly 
calcareous bed in upper 
saction: very firm: damp. 

L n d  bv: T. krdw 

PI  0 ject: Rocky Flats Planc LOG OF BORING NO. ~ 3 6  

Data 0r111od 9/24/86, 10 ' 186, 10/2/86 COOrdhatO8 N 39246.2 E 19382.2 
Borln rf ace Elovation 

Other 
Materirl, Oacorfption 

20 40  

- 
en t atlon 

t e .td anc e 
B b w d  inch) 

20 40 rn 

. ,  checked by: &@f 
- 1  

Pro j oc t No. 
106EQ6222 I Hydro-Search, Inc. Page 5 of 8 



P I  0 joct: Rocky Flats Plant (LOG OF 80RING NO. 4-86 
1 

0.t. Drilled 9/24/86, 10/1/86, 10/2/86 Coordlnator N 39246.2 E 19382.2 

Romarkr 

99.0-104.0'-Sarple. 
Recovered 4.1/5.0*=82?. 
RQD 1.0/4.1 * =24?. 
SILTSTONE: dark gray (N 
3 )  to medium dark gray (N 
4 ) :  clayey: trace very 
fine-grained sand: common 
concretions o f  pinkish 
gray (SYR 8/1) materials; 
very carbonaceous with 
voody fragments: slightly 
calcareous bed in upper 
section: laminations of 
siltstone with less clay: 
rip-ups: convoluted 
bedding; very fim; damp. 

104.0-109.0*-5ample. 
Recovered 3.2/5.0*=64?. 
RQD 2.0/3.2 '=62?. 
SILTSTONE: dark gray (N 
3) to medium dark gray (N 
4): clayey; trace very 
fine-grained sand: common 
concretions of pinkish 
gray (5YR 8/11 materials; 
very carbonaceous with 
woody fragments: slightly 
calcareous bed in upper 
section; laminations of 
siltstone with less clay; 
rip-ups; convoluted 
bedding: very firm: damp. 

109.0-114.0*-Sample. 
Recovered 2.2/5.0'=44?. 
RQD 0/2.2'=0*. SILTSTONE: 
dark gray (N 3) to nedium 
dark gray (N 4) : clayey: 
trace very f ine-grained 
sand; common concretions 
of pinkish gray (SYR 8/11 
materials; very 
carbonaceous with voody 
fragments: non-calcarous 
rip-ups; convoluted 
bedding; very firm; damp. 

114.0-119.0'-Sa~ple. 
Recovered 4.6/S.0*-92?. 
RQD 3.4/4.6*-74?- 
SILTSTONE: dark gray (H 
3) ; clayey; abundant 
carbonaceous material to 
114.S': greenish gray (5G 
6/1) : trace very fine- 
qrainod; firm to hard; 

'en t ation 
? e s?*< anc * 
B b w d  Inch) 

20 40 
rrlr 



Projoct: Rodcy Flats Plant ILOG OF BORING NO. 9-86 

- 
1l9.0-l24.O1-Sanple. 
Recovued 4.6/5.0'=92%. 
RQD 0.6/4.6'=13%. 

119.0-322.01. SILTSTOWE: 
dark gray (N 3 ) :  clayey: 
abundant carbonaceous 
material to 114.5 ' : \ greenish gray ( 56 6/11 : 
f i m  to ha damp. rd; - 
122.0-124.0'. SANDSTONt: 
greenish gray (5G 6/1) : 
fine- to vary fine- 
grained: silty: finely 
bedded: some carbonaceous 
material; moderately 
sorted: soft: wet. 

124.0-129.0'-Sample. 
Recovered 4.5/5.01=90t. 
RQD 0/4.5'=0r. SANDSTONE: 
medium gray (N 4) : fine- 
to medium-grained silty 
sandstone: cross- bedded: 
carbonaceous laminations: 
sandstone alternates w i t h  
sandy siltstone and clayey 
siltstone - 0.5' thick; 
moderately sorted: soft to 
moderately firm: vet. 

129.0-134.01-Sample. 
Recovered 2.5/5.01=50%. 
RQD 1.3/2.5 ' 4 2 % .  
SANDSTONE: medium gray (N 
4): fine- to medium- 
grained; crossbedding: 
convoluted beds: well 
sorted: firm to hard;damp. 

134.0-139.O'-Sanple. 

RQD 2.2/3.9'=562. 
134.0-13 6.1 I . 
medium gray (N 4): fine- 
to medium-grained sand: 
convoluted beds: trace 
sand: well sorted; Firm tc 
hud: damp. 

ReCOVOrd 3.9/5.0'=78*. 

SANDSTONE : 

136.1-139.0 ' . SANDSTONE: 
medium gray (N 4) : very 
fine-qrained: silty: 
convoluted: cross-bedding 
banded with carbonaceous 
laainations: moderately 

I 

0.1. Drlllod 9/24/86, 10/1/86, 10/2/86 Coordlnator N 39246.2 E 19382.2 

ed; firm to hard: 

~n t ation 

lbwd IncN 
20 40 

e 8?8\ a nc * 

v 



Project: Rocky Flats Plant ILOG OF SORING NO. 9-86 . 
Date DrllJed 9/24/86, IO/ 1 /86, 10/2/% COOrdlnate8 N 39246.2 E 19382.2 
Boring Method 

139.0-144.0 I -Smpl8. 
Recovmred 3.9/5.0'=78%. 
RQD 2.9/3.9*-74%. 
SILTSTONE: medium dark (N 
3 )  to dark (N 4 ) ;  c l a y e y ;  
feu moderate brovn (1OYR 
4/4)  concretions;  vel1 
SO=&; f h ;  d m p .  

/144.0-149.0'-SMple. 
Recovered 4.0/5.0 '-80%. 
RQD 3.0/4.0'=75%. 
CUIYSTONE: dark gray (N 
3 ) ;  s i l t y ;  carbonacoous; 
firm: damp. 

TOTAL DEPTX: 1 4 9 . 2 '  

'en tration 
3 eaYa t anc e 
B b w d  IncN 

20 40 rrrr 



Rodcy Flats Plant LOG OF BORING NO. 10-86 P I  0 ject: 

' Date 01111od Coordinate8 N 39223.9 E 19400.6 
Boring Method Casing driver Ground Surface Elevation 

ROCKY PLATS U L U V I U X  

O.O-lO.Ot-Cuttings. 
GRAVEL: granitic pebbles 
and cobbles; fines less 
than 1.OI; poorly sorted; 
unconsolidatad; dry. 

lo.O-ll.O'-cuttings. 
SAND: light olive gray 

17.0-23.0i-cuttings. 
SILT: modarata yellwioh 
brawn (IOYR 5 /4 )  gravelly 
sandy silt; gravel 10-201; 
poorly sorted; 
unconsolidated; damp. 

sen tratior 
Re 8% t anc a 
Bbwd Inch) 

20 40 -n-n- 



I o ,  .C t : Rocky Flats Plant [LOG OF BORING NO. 
I - 

0.10 0rtll.d 9/24/86 Coordinate8 N 39223.9 E 19400.6 
Borlng Mothod Casing driver around Surf aco Elevation 

M at erial 0 08 crio t ion 4 

24.0-27.0'-Cuttings. 
CLAYSTONE: light olive 
gray ( 5 Y  5 / 2 )  and light 
o l i v e  brown (5Y S/6) 
claystone; damp. 

I TOTAL DEPTH: 27.0' 

B b w d  IncW 
20 40 

1 1 1 1  

u 



Proioct: W Flats Plant ILOG OF BORING NO. 4% 
1 

0810 Drlllod 10/2/86 COOtdln8tOO N 37396.4 E 1 6 3 6 3 . 1  
Boring Method Casing Driver Ground 8urt.c. Elovation 6035 0 0  ' 

0-3.0 -Cuttings. GRAVEL: 
moderate brown ( 1 O Y R  4 / 4 )  ; 
-6Oa granitic pebbles and 
cobbles; 4 0 %  sand and 
silt; poorly sorted, 
unconsolidated; damp. 

3.0-8.0'-CutthgS. 
GRAVEL: moderate brown 
( I o n  4 / 4 ) ;  granite and 
quartzite pebbles and 
cobbles; <Sa sand and 
silt; poorly sorted, 
unconsolidated; damp. 

8.0-1O.O'-CuttingS. 
GRAVEL: Same as above; 
moist. 

10..0-14.5'-Cuttings. 
GRAVEL: Same as above: 
moist. 

14.5-19. o -Cuttings . 
BouzDERs: quartzita 
cobbles and boulders ; 
poorly sorted: 
unconsolidated; damp. 

'en t rtior 

B&wd lncY 
20 40 

9 e .?o< r n c a 

m 

Logged by: T. M l i v e r  

Hydro-Search, Inca a Page 1 of 3 



Projoc!: FbcQ Rats P l a n t  ILOG OF BORING NO. 45-86 

0a!o Orf!lod 10/2/86 
Borlng Mothod Casing Driver 

Goordinat08 N 3 7 3 9 6 . 4  E 1 6 3 6 3 . 1  
Qround 8urf aco Elovation 

Matorid Oorcrigtion 

GRAVEL: modrrata-brown 
(1oYR 4/4) : SOM silt and 
sand; poorly sorted; 
unconsolidated; wet. 



Pro joct: Rocky Flats Plant  JLOG OF BORING NO. 45-86 
I 

Oat. DrLJIod 10/2/a6 Coordlnrt** N 3 7 3 9 6 . 4  E 1 6 3 6 3 . 1  
Boring Mothod k i n g  Driver around 8urt a 0  ElOvatbfl  

43.0-47.0*-Cuttings. 
GRAVEL: moderate brown 
(Tom 4/4) ; 20-308 r a d  
and silt; poorly sorted; 
unconsolidated; vet. 

ARAPAHOE FORMATION 

47.0-55.O1-~ttings. 
SILTSTONE: light olive 
brown (5Y 5/6) : Wall 
sorted; damp. 

B b w d  IncN 
20 40 rrrr 

3 
Logged by: T. Cillliver 

I 
ProJoe1 no. 

106p06222 I Hydro-Search, Inc. I P a g e 3 o i 3  



WELL b5-86 

WELL CONSTRUCTION SUMMARY 
ELEVATION: GROUND LEVEL 6035.00' 

TOPOF CASING 6036*97'  
LOCATlON w C W R D S :  
N 37396.4 E 16363.1 

C O N ~ U C T I O N  nME LOG; 

TASK 
7 

I 

1515 
DRILLING: 

o900 10/2 -I -- -- - I -  GEOPHYS LOGGING 

CASING: 
2" stainless 09% 10/3 -- 

1600 
1620 
- - FILTER PLACEMENI 

CEM EFln NO: 
CEVELCPMENT: 

OTHER: 
Bentonite 

WELL DESIGN: 

B A S I S :  GEOLOGIC LOG 

C W N G  ST4lNGG): C:  CASING S r S C R E E N  
0.0'3' 2.99' CI - - -- I 

GEOPHYSICLSL LOG - 

WELL DEVELOPMENT 

See Well k l o p n t  a r y  Sheet - - --I- - -- 
CASING: cl 2" I.D. scfi. 5 tm 316, s t a h  

less steel. threaded and f lush 
iointed. 

SCREEN: S I  2" 1.D. Sch. 5 tWe 316 s tah-  
less steel. threaded a d  f lush 
jointed, 0.0 IO" wire wrap screen 
0.25' veld& bottan cap. 

C E ~ A L J ~ E R S  T m  M4 stainless steel 
43.47' - 44.70' 

FlLTER tAATERl&L 32-42 silica s a d  
3 48' - 49.30' 

CEMENT- 1 

COMMENTS: 

No water encountered during drilling. 

Top of stainless steel casing: 1.97' 
L 
v w 

CONSULTING HYOROLOGISTS-GEOLOGISTS 

* '%. 



L O G  
O F  

B O R E H O L E  

s Plant: Landfill Area 8 o r o h o l 0 ,  W 0 I i  N o .  40-87 L o c a t i o n  3 0 r R C I  . l a t  
C o o r d i n r l o S  

T o t a l  0 0 p t k  13.0’  ato or ~ o v o i  ~ n c o u n t o r o d  Yone 

Dri l l ing C o m p a n y  Bovles Bros. 0 r 1 1 1 o r  R. Sharp  

Dr i l l ing  YOthod &Jlnv S t e r n  &ger o r i i i i n g  Flu id  None 

I . , .  = 
.03 E 2 1 7 2 7 . 7 6  G r o u n d  S u r l r c r  E l o v a t l o n  w . 6 9 ’  40158 

s t a t i c  3 .70  ‘ (L /L1/88)  

0810 0r111od H o i p o r  T- up- t 

Berman C h e c k e d  B y  L0gS.d BY J. 
a O O l O ( l l 8 t  t i t .  Y a n r a o r  

CEAR? Mara)or  

C ommont r  

rmp lo r  C e l l o c t o d  or 
Lit  h o l o s i e  0 orer lp t  Ion hor t o r t r  ?or tormod 

11 Nu bac kgrorr n d-0.2. 
0 V A background- 15. 0.0-2.0’ SAi(/IPT.E, 

Recovered 0.6/2.0’ = 30%. 

4/2); clayey; abundant roots and grasses; 
few moderate brown (5 YR 4/4) col- 
orations; 2 gray quartzite  pebbles; moist. 

VALLEY FTLL 

2.0-4.0’ SAMPLE, 
Recovered 0.0/2.0’ = 0%. 
No recovery due to rocks. R o c k  sound 

10 

stopped a t  approximately 6’. 

4.0-8.0’ SAMPLF, 
Recovered 3.5/4.0’ - 88%. 
4.0-6.2’: GRAVEL AND CLAY: moderate 
yellowish brown (10 YR 5/4) clay;  abun- 
dant gray quartzite  pebbles and cobbles: 
angular,  unsorted. 

ARAPAHOE FORMATTON 

6.2-7.5’: CLAYSTONE: moderate yellowish 
brown (10 YR 5/4); f e w  pale brown (5 
YR 5/2) mottles; abundant cal iche;  
strongly effervesces in HCI; organic rich; 
sandy (patches o f  sand throughout 6.5- 
7.5’); weathered; damp. 

- 15 

+ + +  - 20 ’ I I 
1 _. 7 



L O G  
0 F. 

B O R E H O L E  - 

Commonts  

LltholoOLc 0 o r c r l p t l o n  

-1 
t t  Recovered 3.0125' - 12W0. 

CLAYSTONE grayish brown (5 YR 3/2); 
abundant light brown (5 YR 5/6) mottles 
and FeO concretions; abundant black or- 
ganic fragments; sandy patches yellowish 
gray (5 Y 7/2) very fine-grained; 
weathered; silty; abundant caliche; moist. 

Recovered 3.212.5' = 124%. 
CLAYSTONE: dark yellowish brown (10 
YR 6/2); sandy; few dark yellowish 
orange (10 YR 616) mottles at 11.5'; 
abundant black organic fragments in top 
0.5'; decrease in sand content to less than 
20% over 12.0-13.0': weathered: damp. 

TOTAL DEPTH 13.0'. 

t 

i 



L O G  
Of 

BOREHOLE  - 

, o c a t i o n  Xockv Flats Plant; L a n d f i l l  Area ~ o r o h o ~ o /  W O I I  NO. 41-87BR e C o o r d i n ~ t o r  4 0 1 3 3 . 6 1  E 21725.75 G r o u n d  s u r r r c ~  ~ ~ o v r t ~ o n  5 8 8 2 . 7 8 '  
T o t a l  D o p t h  a o . 0 0 '  W i t o r  L o v o l  E n c o u n t o r o d  

Drllling C o m p a n y  B o v l e s  B r o s .  D r i l l e r  R. Sharp/ P.  Bushkovski 

Drlll lng Yothod  

S t r t l c  4 1 . 8 3 '  ( 4 / 1 1 / 8 8 )  

HelpOr 3 .  v e e  
of  ill^^ ~ l ~ ( d  0 . 0 ' - 1 7 . 0 '  ?lone: 17.0'-110.0' 

Ch+eke4 
Water 

t l t e  Yonasor  

c o  
CtAnP  Maragor 

mmeata S u r f a c e  c a s i n e  set  June 9 ,  1987 t o  1 7 . 0  feet bv J. Ret- 

S a m o l o s  t o l i o c t e 4  or 
L i tho log le  Ooscr lpt lon  her  t e s t s  ?er fo rn .d  

HNu background = 
0.2. 
OVA background = 

VALLEY FILL ALLU VIUM 

CLAY: dusky brown (5 YR 2/2) abundant 
roots and grasses; abundant gray quartzite 

I pebbles and cobbles; trace light brown (5 
/ YR 5/6) stains; damp to moist. 

5 - 

10 - 

Li 

20 

20-4.0' SAMPT.E 
Recovered 2.0/2.0' = 100%. 
CLAY: pale yellowish brown (10 YR 6/2); 
abundant gray quartzite pebbles and cob- 
bles; caliche in last 2"; trace light brown 
(5  YR 6/4) mottles; moist. 

4.0-7.0' SAMPLE, 
Recovered 3.0/3.0' = 100%. 
4.0-4.5': CLAY: pale brown (5  YR 5/2); 
abundant light brown (5 YR 5/6) mottles; 

4.5-7.0': CLAYSTONE: pale brown (5  YR 
5/2); no cobbles; abundant tight brown (5  
YR 5/6) mottles; abundant organics; 

* -  7.0-9.5' S A M P L E  
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: pale brown (5  YR 5/2); 
abundant light brown (5 YR 5/6) mottles; 

'- consolidated; weathered; some caliche; 
abundant organics and FeO concretions; 
silty in bottom 0.5'; slightly damp. 

15. 
No readings above 
background. 

1 r. R 



L O G  
OF  

BOREHOLE 

Locat ion Rockv Flats P b t -  ~andfll * 1 Area B o r o h o l o /  W 011 No.  - 87RR (rnn’t - )  

Coord inator  Ground S u r f r c o  E lOr r t lOn  

Tot81 Depth W a t e r  L o v o l  E n t o u n t o r e d  

S t r t l t  

Drilling Company Dr111or 

D a t e  Drilled Holpor  

Orilllng Yothod  Orl l l lng  Flu id  

Loggod  By Chock04 B y  
a O O l O g l 8 t  8It0 Manager  

C t A R ?  Warragor 

Comnortr 

r 

9.5- 12.0’ SAMPLE, 
7 -  Recovered 2.4/2.5’ = 96%. 

CLAYSTONE: pale yellowish brown (10 
7’ YR 6/2); few dark yellowish orange (10 

YR 6/6) mottles; organie-rich; silty layer 
7 m  @ 11.0’; few fractures; weathered; damp. 

~2.0-14.5’ SAMPLE, 
Recovered 2 8 / 2 3  - 115%. 
12.0-12.2 same as above. 
12.2-14.5’: CLAYSTONE: moderate olive 
brown (5 Y 4/4); no mottles; few or- - ganics; consolidated; unweathered; 
slightly damp. 

J4 5-17.0’ S A M P L E  

CLAYSTONE: same as above but silty. 

IC 

’- 

’ 
3-  Recovered 3.7/2.5’ = 148%. 

I’ 
15.7-1 8.5’ SAM?LL 

>-  Recovered 1.3’ rubber plug. 

7. 18 5-21 5’ SAMPLF, 
Recovered 0.6/3.0 = 20%. 
CLAYSTONE: light olive gray (5 Y 5/2); 
trace silt; trace very fine-grained sand; 

’= trace iron staining in small fractures; in- 
durated; weathered; damp. 

2- 21.5 - 21.0 ’ SAMPLE, 
Recovered 3.0/3.5’ = 86%. 

7 -  CLAYSTONE: same as above, but more 
fractures; dark yellowish orange (10 YR 

;- 6/6) staining in fractures; damp. 

Samelor  Collottod or / Othor To818 Corformo4 

20.85-30.50’: Packer 
Test Interval tt 8. 

22.85-32.50’: Packer 
Test Interval # 7, 
failed. 

32.50-42.15’: Packer 
Test Interval # 6. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n -  Rockv F& P l n n t :  T m  1 Area B o r o h o l o / W o l l  NO.  b 1 - 8 7 R R  frnn ' t  1 

Coord lnr to8  G r o u n d  S u r t a c o  E l o v r t l o n  

t o t a l  Dopth W r t o r  L o v o l  E n e o u n t o r o d  

S t r t l c  

Orllllng C o m p a n y  Or i l lor  

Oat. Orlllod H o l p o r  

Dri l l ing Yotkod Drl l l lng Fluid 

Loggod 8 y  
O.ol0gl.t 

Common18 

4 5  - 

50 - 

52 

4p 

I 

'I ' MPGE, 
Recovered 2.15/3.5 = 61.5%. 
25.0-25.8': CLAYSTONE: same as above. 

ish brown (10 YR 2/2); unweathered; in- 
P durated; trace very fine-grained sand; 

trace dark yellowish orange (10 YR 6/61 '- iron staining; slightly damp. 

'- 25-8-27.15': CLAYSTONE: dusky yellow- 

CLAYSTONE: olive black (5 Y 2/1); same 
as above; damp. 

I. 5-35.0' SAMP1.E 
Recovered 5.2/2.5 - 208%. 
SANDSTONE: olive black ( 5  Y 2/1); very 
fine-grained; well sorted; consolidated; 
indurated; possible plant fossils from 
33.5-35.0'; some clay and silt; slightly 
damp. 

35.0-38.5' SAMPLE. - Recovered 3.2/3.5 - 91%. 
SANDSTONE: olive black (5  Y 2/1); 3.5- - 4.0 0 and finer-grained; fairly well 
sorted; consolidated; trace clay; some silt; 

'- possible plant fossils and imprints; 
slightly damp. 

D 

- 38 5-43.0' S A M P L E  
Recovered 4.3/4.5' - 96%. 
SANDSTONE: same as above, but less - clay and fewer possible fossils. 

t 

41.5541.20': Packer 
Test Interval # 5. 

53.05-62.70': Packer 
Test Interval 1c 4. 

3 0 



L O G  
O F  

BOREHOLE - 

L O t 8 t l O n '  b c k v  Flats PI-?: Landflll * Area Borohoio/Woll  N O .  41-87BR (con't.) 
C o o r d l n a t o r  G r o u n d  s u r f a t .  E lovat ion  * 
Tot81 O ~ p t h  Wator  L o v o l  E n t o u n t o r o d  

S t a t i c  

Orllling Company Drl i lor 

0.10 Ori l lod Holpor  

Drilling Yothod Orl l l ing C luid 

COrnrnORt8 

/ / O"/ 
43.0-47 5 SAMPLE, -- Recovered 1.9/4.5' = 42%. 
43.0-44.1 ': SANDSTONE: same as a bow, -- but increased clay. 
44.1-44.9' SANDSTONE: light gray (N -- 7/0) to trace olive black (5 Y 21'1); 3.5-4.0 
phi to very fine-grained; fracture with -- black slightly glossy organics a t  44.5'. 

1' i 

47 5-50.5' SAMPLE, 
Recovered 1.9/3.0' = 63%. 
SANDSTONE: olive black (5 Y 2/11; 3.4- 
4.0 0 and smaller; few organics; trace 
clay; slightly damp. 

50 5-53.0' SAMPLE 
Recovered 25/23 '  - 100%. 
SANDSTONE: olive black (5 Y 2/1); some 
clay; some silt; becoming ciaystone with 
silt and  sand. from 51.2-52.3' and 52.4- 
53.0'; damp. 

5 3 .O- 5 7.0' SA MP GE, 
Recovered 3.2/4.0' = 80%. 
CLAYSTONE: medium dark gray ( N  4/0); 
trace very f ine-grained sand; dry. 

57.0-61.0' SAMPLE, , 

Recovered 0.9/4.0' = 23%. 
RQD = 0/4.0 = 0%. 
CLAYSTONE: dark gray 
durated: trace silt; damp. 

in- 

Sampl.8 Co l Ioctod  or / Othor  T o r t 8  P o r l o r n o d  

62.70-72.3s': Packer 
Test Interval # 3. 

72.35-82.00': Packer 
Test Interval # 2. 

A 0 



L O G  
O F  

BOREHOLE - 

Location- Rockv Flats  P l a n t :  L a n d f i l l  Area ~ o r s h o i o /  w o i i  NO.  41-87BR (con’t .) 
C o o r d i ~ a t o r  G r o u n d  S u r t a C O  E i O V 8 t l O n  

t o t a l  D o p t h  W i t o r  L o v s l  Entountorod  

Drilling Company D r i l l o r  

0.10 Orillod Hoipor  

Drilling Yothod Dri l l ing Fluid 

S t a t i c  

Logsod By 
Geologirt 

Chock04 B Y  
$it .  Managor 

C I A R C  Managor 

Commontr 

I RQD * 4.48/5.0 = 89.6%. 
CLAYSTONE: medium dark gray (N 4/0) 82.0-91.65*: Packer t to dark gray (N 3/0); trace silt; upper 3’ Test Interval # 1. 

-= mottled; damp. 

D 6 3.0-67.0’ SAM PLF, 
Recovered 4.0/4.0 .I 100%. 
RQD = 3.07/4.0 = 76.8%. 
63.0-64.7’: CLAYSTONE: dark gray (N 
3/0) to dusky yellowish brown (10 YR 
2/2): very fine-grained; trace si1 t; some -- 
plant leaf and stem fossils; damp. 
64.7-67.0’: SANDSTONE: medium gray (N 

- m  
5/0) to medium dark gray (N 4/0); sand 

-_ grades from very fine to 3.5-3.0 phi  to 
2.5-2.0 phi prominent at  66.50 to 67.0’; -- subangular to subrounded; fairly well 
sorted; some organics present to 66.50’, 
then decreasing; some to no clays: damp 
to slightly moist. 

-- 

.. 
57.0-7 I .O’ SAMPLE, -- Recovered 4.0/4.0 = 100%. 
RQD * 3.61/4.0 = 90.25%. -- 67.0-68.35*: SANDSTONE: medium light 
gray (N 6/0); 2.0-3.0 phi; subrounded to .- subangular; fairly well sorted; trace clay; _ _  some silt; damp to slightly moist. 
68.35-68.85’: SANDSTONE: same 3s above 

d m  but olive black (5 Y 2/1); 3.5-4.0 phi some 
clay; some silt; lens of d a y  and plant or- _ _  ganics (fossils) from 68.35-68.45’; damp. 
68.85-70.25’: SANDSTONE: same as a bove; 

-D moist. 

amplor Coilocto4 or 
thor C ~ r f o r m o 4  Lithologic D o s c r i p t i o n  



L O G  
OF 

BOREHOLE 

' Area ~ o r o h o i o / ~ o ~ ~  N O .  41-87BR (can't.) Locrtlon'  m k v  F 7 3 + -  Plant- Landf-L11 
C o o r d l n r t e r  G r o u n d  S u r f a c e  E l o v r t i o n  

Total  Dopth W r t o r  Levo1 E n c o u n t o r o d  

Drllllng C o m p a n y  D r l l t o r  

0.10 Orlllod Helpor 

Drllllng Method Dr l l l lng  Fluld 

S t r t l c  

L o s a o d  BY 
Goologlrt  

C h o c k o d  B y  
SIto Maragor  

C t A R ?  Y a n ~ g o r  

70.25-7 1.0': SANDSTONE: olive black (5 Y 
2/1) to medium dark gray (N 4/0); some 
organics; clay; 3.5-4.0 phi and very fine- 
grained. - .  
71.0-71 5' SAMPJ.E 
Recovered 0.0/2.5 - 0%. t 
73 5-75.0' S A M P L E  
Recovered 2.3/1.5' = 153%. 
RQD - 1.6/2.3 - 69.56%. 
CLAYSTONE AND SANDSTONE: 
medium dark gray (N 5/0) to dark gray 
(N 3/0); very fine-grained sand; occa- 
sional fossils (plant leaves and stems); 
some silt; damp. 

75.0-79.0' S.4MPT.E 
Recovered 3.3/4.0' = 82.5%. 
RQD = 2.4/3.3' = 72.7%. 
CLAYSTONE: medium dark gray ( N  5/01 
to olive black (5 Y 2/1); very fine- 
grained sand; occasional fossils (plant 
leaves and stems), also a marine fossil at  
76.0'; damp. 

79.0-82.0' S A M P E  
Recovered 3.0/3.0' = 100%. 
RQD - 2.20/3.0 = 73.3%. 
79.0-79.6': CLAYSTONE: same as above; 
damp. 
79.6-82.0': SANDSTONE; medium dark 
gray (N 5/0) to dark gray (N 3/0); trace 
clay; small lenses of claystone; sand 2.5- 
20 phi; fairly well sorted; damp. 



L O G  
O F  

B O R E H O L E  

-- 

L o c a t i o n  &ck\ F13rq plant: J a n d  f i l l  Area B o r o h o  

c o or d in i t  r G r o u n d  

t o t a l  O o p t h  W a t o r  

87 0-86.0' SAMPLE, 
Recovered 4.0/4.0' - 100%. 
RQD = 4.0/4.0' = 100%. -- SANDSTONE: same as above except less 
clay; subangular to subrounded sand; oc- -- casional organics (plant fossils) through- 
out; damp to slightly moist. 

86.0-90.0' SAMPLE. -- Recovered 4.0/4.0' = 100%. 
RQD 1 4.0/4.0' = 100%. 
SANDSTONE: medium dark gray (N 5/01 

-D to dark gray (N 310); 1.0-2.0 phi  ( f ine to 
very fine); fair ly well sorted, su brounded, .. mostly quartzose, trace feldspathic; occa- 
sional fossils (plant leaves and stems); -- damp to slightly moist. 

- 

., w N o .  L1-879R (con't .) 

S u r t a c o  E l o v a t i o n  

. o v o I  E n c o u n t o r o d  

J t a t l c  

- m  

-- 

Orl l l lng  C o m p a n y  D r I I I o r  

D a t e  D r l l l o d  H o l e o r  

Otil l lng U o t h o d  Drl l l lng  Fluid 

- 90.0-94.0' S A W  
Recovered 3.56/4.0' = 90%. 
RQD 3.3/3.6 = 91.67%. 
SANDSTONE: same as above; damp to 
slightly moist. 

94.0-98.0' SAMPT E 
-D Recovered 4.414.0 = 110%. 

RQD = 4.2414.4 = 96.36%. 
.- 94.0-96.5': CLAYSTONE, SANDSTONE 

AND SILTSTONE: same as above but 
=- very fine-grained sand; damp. 

96.5-98.0 SANDSTONE: same as above, 
except fine-grained; damp. 

Loggod  By 
Gooioglr t  

C h o c k o d  B y  
$ I t .  Managor  

C I A R ?  Managor  

Commonta 

$amplo@ Col loctod or 
L l t h o l o g l c  D o r c r l p t l o n  h o r  t o r t @  ? o r ? o r m o I  

I I 
t t 



L O G  
O F  

B O R E H O L E  

98.0- 102.0' SAMPLE, 
Recovered 3.0/4.0' - 75%. 
RQD = 2.97/3.0 - 99%. - 98.0-101.0': SANDSTONE: same as above; 
damp. 
101.0-102.0': CLAYSTONE, SANDSTONE, 

.-SILTSTONE: medium dark gray (N 5/01; 
very f ine-grained sand; damp. 

-r 

JO2-0-106.0' SAMPJeE, -. Recovered 5.0/4.0' = 125%. 
RQD - 4.0/5.0' * 80%. 

SILTSTONE: medium dark gray (N 5/0) -. to olive black (5  Y 2/1); very fine- 
grained sand. 

-- 102.0-106.0': CLAYSTONE, SANDSTONE, 

0 

Orll l lng C o m p a n y  

Oat.  0rl l l .d  

Drllltng Mothod 

Loggod By 
Goologlr t  

brl l lor  

H o l e o r  

brl l l lng  Flu ld  

C h o c k 0 4  B y  
$It .  Managor  

C L A R C  ~ a n a g o r  

Commontr  

/ 
Llthologlc  borer  l p t l o n  

I I I 

Recovered 4.4/4.0' - 110%. 
RQD = 1.31/4.4' = 42.05%. 
CLAYSTONE, SANDSTONE, SILT- 
STONE: same as above, damp. 

TOTAL DEPTH: 110.0'. 

f 

i tl, I 

$amplor  Colloctod or / O t k o r  t o r t 8  C o t f o r n o 4  

? 8 S O  8 o t  6 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  2ockv Flats Plant; L a n d f i l l  Area ~ o r o k o t o  W O I I  M O .  52-57 
~0ordin.t.s N 40355.10 E 22430.99 Ground Su r l aeo  E l o v a t l o n  3854.05 
T o t a l  O o p t k  12-40'  W a t o r  L o v o l  E n c o u n t o r o d  2 . 0 '  

S t a t l t  2 6 7 '  ( 4 / 1 1 1 ' 8 8 )  

Oritling C o m p a n y  Bovles Bras. 0 r 1 1 1 . r  R. Sharp 
O a t .  Dr l l lod  June 1 0 ,  1987 H o l p o r  T. Herritt 
Orilllng Yothod  Hollow Stem Auger O ~ I I I I ~ ~  tluld None 
L o s s o d  By J.B. Bergman' Choekod By 

OOologl8t $It. Managor 

Commontr  

HNu background - 
Recovered 0.5/2.0* = 25%. 

4/2); clay rich;  abundant roots and 

VALLEY FILL A L L U V I U M  

2.0-4.0' SAMPLE, 
Recovered 0.9/2.0' = 45%. 
CLAY: same as above; no vegetation; wet. 

Recovered 2.9/3.4 = 85%. 
4.0-6.1': CLAY AND GRAVEL: grayish 
orange pink (5 YR 7/2); abundant 
quartzite, granite,  and schistose gravel, 
pebbles, and cobbles; unsorted; angular; 

A R A P A H O E  F O R M A T I Q E  

6.1-6.9': CLAY STONE: moderate yellowish 
brown (10 YR 5/4); trace grayish brown 
(5 YR 3/2) stains; trace organics:; damp. 

Recovered 2.5/2.5 = 100%. 
CLAYSTONE: olive gray (5 YR 3/2); 
abundant moderate brown (5 YR 4/4) 
mottles; trace organics; consolidated; 



L O G  
O F  

B O R E H O L E  

. ~ o e r t i o n  Rockv F l a t s  Plant: Landfill Area 
C 0 o r d l n r l . r  N 40355.10 E 22430.99 
t o t a l  O o p t k  12.40' 

~~ 

r m p l o a  t o l l o c t o ~  or 
Llthologlc  0orer lpt lor  hor t o r t s  ?or to rnod  

I I I 
t t  c t CLAYSTONE: same as above. 

TOTAL DEPTH: 12.40' 



L O G  
O F  

BOREHOLE  

L O C 8 t l O n  Rockv Flats Plant; Landfill Area Boroko lo  W o l l  NO. - 
C o o r d i n r ~ o r  39257.05 E 19431.75 Ground S u r f a c o  E l o v a t i o n  5995.10' 
T o t a l  D o p t h  17.0' W a t e r  C o v o i  E n c o u n t o r o d  None 

S t a t i c  7.20' (4111188) 

Orl l l ing  C o m p a n y  Bovles B r o s .  ~ r 1 1 1 . r  T. H i g h  
0.10 DrIII8d November 1 7 .  1987 ~ . f p . r  B.  Keenev 

Drill ing Yothoc) Hollow Stem Auger D r i l l l n ~  f l u i d  Jap 
L o s g o d  BY R .  T r e a t  

Goologlat  

Commonta 

S a m ~ t o r  Colloetod or 
Lithologlc D o r c r i g t l o n  h o r  t o r t r  ? o r f o r m 0 4  

Recovered 1.2/2.0' = 60%. 
0.0-0.25': TOP SOIL: dusky brown (5 YR 
2/2) silty sand (3.0-2.5 0); numerous roots; 
scattered gravel; weakly cemented; moist. 

ALLUVIUM 

0.25-1.20': GRAVEL AND CLAYEY 
SAND: moderate brown (5  YR 4/4) to 
light brown (5 YR 5/6) and moderate 
reddish brown (10 R 4/6); moderately 
cemented; gravel, 4.50 mm and as small as 
0.55 mm; subrounded and  rounded and  
subangular; noted cobbles; sand ranges 

20-4.0' SAMPLE, 
Recovered 0.3/2.0' = 15%. 
SAND AND GRAVEL: light brown (5 YR 
6/41 and  light brown (5 YR 5/6) to mod- 
erate brown (5 YR 4/4); rounded, sub- 
rounded, and  subangular; well sorted, 0.50 
mm to 5.0 mm with scattered cobbles: 
moderately cemented to weakly cemented; 

4.0-7.0' SAMPLE, 
Recovered 0.4/3.0 = 13%. 
SAND AND GRAVEL: pale yellowish 
brown (10 YR 6/2) to light brown (5 YR 
6/41: several cobbles; soils appearing as 
above; light moist. 

HNu background=O.O. 
OVA background - 
0.0. 
Ludlum background 
= 0. 

17.0-19.5': Readings 
on core: t Nu: 112; 
OVA: 2.1. 



L O G  
O F  

BOREHOLE 

L o c a t m r i  Rockv F lats P l a n t :  Landfill Area B o r o h o l o / W o l l  No.  58-87 tcon‘t.) 
C o o r d i n a t o r  G r o u n d  S u r f a c o  E l o v a t i o n  

T o t a l  Depth W a t o r  L o v o l  E n c o u n t o r o d  

Drllllng Company Orll lor  

0.10 Drlllod Ho lpor  

Orllllng Yothod Drl l l lng Fluid 

0 
Stat le  

Loggod By 
Ooologlat 

Chock04  B Y  

Commontr  

San,l.. C.ll.ct.4 or 
hor T o r t a  C o r f o r m o ~  Lithologlc Dorcr lp t lon  

7.0-9.5’ S A M P U  
Recovered 0.212.5 = 8%. 
GRAVEL: one subangular, quartzite 
gravel. 

9.5- 12.0’ S AMPLF, 
Recovered 0.012.5 = 0%. 
Cuttings indicate sand and gravel as 
noted in previous runs. 

12.0-14 5’ S A W  
Recovered 0.212.5 = 8%. 
CLAYEY SAND AND GRAVEL: light 
brown ( 5  YR 6/J) to (5 Y R  516): fine- 
grained sand (2.5-2.0 0) weakly cemented; 
poorly sorted; subangular and subrounded 
gravel: moist. 

1 4  5-17.0’ SAMPLE, 
Recovered 0.412.5’ = 16%. 
CLAYEY SAND AND GRAVEL: moder- 
ate brown (5 YR 614) to light brown (5 
Y R  516): poorly sorted sand: fine-grained 
(2.5-2.0 0) with small gravel and scat- 
tered. large (5.25 mm) cobbles: weakly to 
moderately cemented; moist. 

Recovered 1.4/2.5 = 56%. 
CLAYEY SAND: varying brown as stated 
above: slightly clayey: weakly cemented: 
poorly sorted; fine- to medium-grained 
sands and grave1 (ranging from 0.75 to 25 
mm); subrounded: rounded with few 
su bangular. 

2 7.5 - 2 9.5’: R ea d i n gs 
on core: HNu: 5.5: 
OVA: 0.0. 

29 5-32.0’: Readings 
in augers: HNu: 105; 
OVA: 50. 

P a g 0 - 2  o f  4 



L O G  
OF  

BOREHOLE 

L 0 c a t - n  Rockv Flats P l a n t :  Landfill Area B o r o h o l o /  W 011 No. - 7 (con't.) 
C o o r d l n a t o r  G r o u n d  Surtaco  E lovat ion  

T o t a l  00gth  w a t o r  L o v o l  E n c o u n t o r o d  

stat ic  

Orl l l lng Company  Dr I I lo r  

O a t 0  Orlllod H o l e o r  

Orlll lng Yothod Or1111n* f luld 

i 
Sammloe Collortod or / OtRor t o r t .  Portormad 

Recovered 1.5l2.5' = 60%. 
19.5-20.5': SAND AND GRAVEL: light 
brown (5 YR 516) to moderate yellowish 
brown (10 YR 5/4): poorly sorted sand 
(2.0-2.5 0) to (0.5-0.0 0) with gravel 
ranging 0.75 mm to 2.75 mm: subrounded; 
rounded: weakly cemented: moist. 

.g 20.5-21.0': SANDY CLAY: light brown (5 
Y R  6/4); few scattered gravel; fine- and 

- m  medium-grained sands; low plastic: moist. 

am 

-- 

.I - -- 22.0-24 5' SAMPI.E, 
.g Recovered 0.012.5 = 0%. 

Cuttings indicate weathered sandy clay- - -  stone with gray and brown fine-grained 
sand. 

2-L -- Recovered 0.012.5 = 0%. 

. 

-- 27.0-27.5' SAMPLE, 
Center b i t  drill . 

-I 

27.5-29.5' SAMPLE, 
Recovered 2.0l2.0 =I 100%. 

.- SANDY CLAYSTONE: dark yellowish or- 
ange (10 Y R  616) to moderate yellowish -- brown (10  Y R  5/4 )  and light gray ( N  
7 / 0 ) :  f ine-grained sand (3.0-2.5 0): low to 

-I) medium plastic: massive: severely oxide 
(Fe)  stained: moist. 

+ 



L O G  
OF 

BOREHOLE 

LOC8t)bn Rockv F l a t s  P l a n t :  Landfill 
C o o r d i n a t o r  

Total Dopth 

8orokoio /  W o l l  No. 58-87 (con ' t . ) 
G r o u n d  S u r f a c o  ElOvatlOn 

Wator  L o r 0 1  E n t o u n t o r o d  

Area 

Statlc 

Dr111or 

noleor  
O r i l l l n ~  Fluid 

CRoekod 1)y 
alto  Manager 

Commonto 

I 

Llthologlc  Oo8cr lpt lor  

t 

t t  

Recovered 2.512.5 = 100%. 
C L A Y E Y  SANDSTONE: light gray (N 
7 / 0 )  to medium light gray ( N  6/0); 
slightly to moderately oxide (Fe)  stained; 
massive: low plastic; weakly to moder- 
ately cemented; f ine-grained sand (2.5-2.0 
0); moist. I__J'F T O T A L  DEPTH: 32.0'. 

I 

.1( 

SampIoa CoIlortod or / OtRer To*to Performod 



L O G  
OF 

B O R E H O L E  - 

Locat ion Rockv F l a t s  P l a n t :  Landfill Area ~ o r o h o ~ o /  ~ o i i  N O .  59-87 
Coordinator  -N 7925 7.06 E 19431.75 Ground Surtaco Elovation 5992.90 '  

Total  Oopth  3fi.T)' W e t o r  L o v o i  Cneountorod ??One 

Drillins Company Bovles  Bros. 0r1ii.r R. Sharp 
0a10 Dtillod November 2 0 ,  1987 H . ~ ~ . ~  T .  Merritt 
Drllling Yothod Bo1 low Stem Auger None 

Loggod BY J. Bacchus C h o c k o l  #I 

Static 1 5 . 0 5  ' (&/11, 188 ) 

0 r i I i i n Q F i u I d 

Ooologi r t  Sit. Manaaor 

C I A R C  Manasor 
Commontr 

L l tholoqic  D o r c r l e t l o n  

i 

10 

15 - 

2p 

KY FLATS ALLUVIUM 

9-2.0' SAMPmS 
Recovered 1.4/2.0' = 70%. 
CLAY: dark yellowish brown (10 YR 
4/2), large angular quartzite clasts, 
coarse-grained sand; pockets of caliche: 
moist. 

20-4.0' SAMPLE 
Recovered 1.1/2.0' = 55%. 
CLAY: same as above except wood in the 
shoe. 

4.0-5.0' SAMPLE, 
Recovered 0.4/ 1.0 = 40%. 
WOOD: dusky brown (5 YR 2/2); frayed. 

5.0-8.0' SAMPLE& 
Recovered 0.0/3.0' = 0%. 

8.0- 10.5' SAMPLE, 
Recovered 1.3/2.5 = 52%. 
8.0-8.3': WOOD same as above. 
8.3-9.3': CLAY: dusky yellowish brown (10 
YR 4/2), caliche, wood; sand, moist. 

JO 5-13.0' SAMPT.E 
Recovered 1.3/2.5 - 52%. 
10.5-11.3': CLAY: same as above except 
the sample contains small cobbles, moist. 
11.3-11.8': CLAY: light olive gray (5 Y 
5/2), mottled with dark yellowish orange 
(IO YR 6/6) large subrounded pebbles, 
moist. 

Total depth measured 12.8'. Adjust depth. 

S a m ~ I o r  Col loetod  or / Othor T o r t s  ?orformod 

HNu background = 
2.0-3.0. 
OVA background = 
1.8. 

o.0-2.0': Readings on 
core: HNu: 1.6; OVA: 
40.0; Ludlum: 0. 

29-4.0': Readings on 
core: HNu: 1.5; OVA: 
20.0; Ludlum: 0. 

4.0-5.0': Readings on 
core: HNu: 1.3; OVA: 
0; Ludlum: 0. 

&O- 10.5': Readings on 
core: OVA: 29.0; 
Ludlum: 0. 

8.0-9 1': Readings in 
augers: OVA: off  
scale. 

J0.5- t I .8': Readings 
on core: OVA: 1.2; 
Lud1um:O. 

J 0.5- 1 1.8': Readings 
in augers: OVA off 
scale. 

US- 14.9': Readings 
on core: OVA: 40; 
Ludlum: 0. 

?.go- 1 o f  z 



L O G  
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B O R E H O L E  

Locatio71 Rockv F l a t s  P l a n t :  1.- 1 Area B o r o h o  

Coordln8 to8 Ground 

Tot81 Dopth w i t o r  

Drllllng C o m p a n y  O r l l l o r  

0810 Dril lod H o l p o r  

- 7 ( c o n ’ t . )  o / W o l l  No. 
S u r f ~ c o  Etovr.t lon 

,oval E n c o u n t o r o d  

St8t lC  

Drilling Mothod Orllling Fluid  
L o g g o d  By 

O.ol0gl.t 
C h o c k 0 4  a y  

S l t o  Managor 

C f A R P  Managor 

Commontr  

25 - 

-2p 

35 

40 - 

Recovered 2 1 / 2 3  = 84%. 
12.8-13.0’: S A N D  light olive gray (5 Y 
5/2), large rounded pebbles, moist. 
13.0-14.9’: SAND: l ight brown (5 YR 5/61; 
coarse-grained; mottled with pale yellow- 
ish orange (10 YR 8/6) immature d, - high amount of k-feldspar and large an- - gular quartz, small angular cobbles of 
quartzite, some clay; moist. - 
J5.3-17.8’ SAMPLF, 

.- Recovered 1.8/2.5 = 72%. -pi‘ - 
SAND: same as above. 

.I 

J 7.8-20.5’ SAMPLL -- Recovered 1.8/2.5’ = 72%. 
SAND; same as above. 

.I 

OE FORMATTON - 
20.5-1l9’ SAMPLE. 
Recovered 3.5/2.5’ = 140%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
mottled with dark yellowish orange ( l o  
YR 6/6); sandy; biocky structure. 

Recovered 2 - 8 / 2 3  - 112%. -- CLAYSTONE: same as above. 

-- TOTAL DEPTH: 26.0’. 

- 0-25.5’ S A M P L E  

t 

S a m p l o r  Col loetod or / Othor  t o r t 8  P o r t o r m o d  

J 5.3- 17.8’: Readings 
on core: OVA: 13; 
Ludlum: 2. 

17.8-20 5’: Readings 
on core: OVA: 1.8; 
Ludlum: 5. 

20.5-23.0’: Readings 
on core: OVA: 6.8; 
Ludlum: 0. 

ZO-25.5’: Readings 
on core: OVA: 3.8; 
Ludlum: 0. 



L O G  
OF 

B O R E H O L E  

L o e a t i o n  Rockv Flats Plant: Landfill Area ~ o r r t ~ o t r ,  w O I I  N O .  60-87 
C o o r d i n . l . 8  N 3995 1.63 E 19938.52 G r o u n d  S u r r a c r  E l r v a t l o n  5 9 8 4 . 0 3 '  
T o t a l  O r p t h  33 - 0 1  W a t r r  L r v r l  E n c o u n t o r r d  1 9 . 3 '  

s t a t i c  8.30 '  (4/11/88) 
Dri l l ing C o m p a n y  Bovlps b a s .  Or l l lo r  T. u v h  

Orl l l ing Mothod 1701 l o w  S t p o t P p r  0r1111ng C I U I ~  Jane 
Lo99.d BY R. Trea t C k o c h o d  B y  

Oat .  Ori i lod a H0lp.r 3 .  K0Pn-V 

Goolos let  Slto Manosor 

C t A R P  I r a r a m r  
Cornmonte 

KY FLATS ALLUVIUM 
HNu background - 
OVA background = 

QJJ-2.5' SAMPLE, 
Recovered 1.211.5' = 48%. 

(5 YR 314); gravel ranging 0.25 mm up to 
cobble size, angular,  subangular, and sub- 
rounded; weakly cemented; moist. 

2.5-4.0' Center bit drill. 

* 
4.0-7.0' S A M P L E  
Recovered 0.413.0' = 13%. 
S A N D  A N D  GRAVEL: light brown ( 5  YR U Readings in 

cemented. moist. 

7.0-9.5'- SAMPLE, 
Recovered 0.012.5' = 100%. 
Cuttings indicate same materials as above. 

9 5-10.5' SAMPLE 
Recovered 0.6/1.0' = 60%. 
S A N D  A N D  GRAVEL: light brown ( 5  YR 
6/J)  to moderate brown (5 Y R  4/4) with 
angular and subangular gravel: range 0.25 
mm to 2.75 mm with well sorted sand 
(2.5-2.0 0) to (0.5-1.0 0); slightly clayey; 
weakly cemented; moist. 
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L o c a t r o n  Rocky Fla ts P l a n t :  Landfill Area B o r o h o l ~ ,  W e l l  No.  60-87 (cont'd.) 
C o o r d i n r l o r  G r o u n d  S u r t a c o  E l o v r t l o n  

T o t a l  D o p t h  W a t o r  L e v o 1  E n c o u n t o r o d  

St811C 

e 

-- 
-D 

- 
35 

Drl l l ing C o m p a n y  
P a t o  D r l l l o d  
I 

gray ( N  7/0);  sand range (3.0-2.5 0) some 
D coarser-grained.; low plastic: moderately 

cemented: moist. - 18.6-19.5': SAND: light brown (5 YR 516) 
f ine  to coarse-grained; slightly clayey; 

small size scattered gravels: weakly cc- 
. .- ranging (2.5-2.0 0 to 0.5-1.0 0) with some -- 

- .. -- meuted: very moist to wet at 19.3'. 

-- I D  -0' S A h l P E  
Recovered 0.712.5' = 34%. 

0.5 0) and finer-grained: weakly to non- 
- -- --SAND: light brown ( 5  YR 6/6) with (1.0- 

-D - -- cemented: poorly sorted; wet. 

C o m m o n t r  

I I I 1 
Pago  2 o f  40 ' - 
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L o c a l L o n  3iockv F l a t s  P lant ;  Landfill Area B o f r h o l r  W r t l  N o .  60-87 (cont'd.) 
C o o f d I n b-1 r 8 G r o u n d  S u r f a c r  E l r v r t l o n  

T o t a l  O r p t k  W a t e r  L r v r l  E n c o u n t r r r d  

S r r t l c  

O r l l l l n a  C o m p a n y  D r i l l e r  

Oat.  Orl l lod H o t p e r  

Or l l l lng  Y e t h o d  D r l l l l n a  f luld 

/ I 

1 
97 0-24.5' S A M P W  

- 9  
Recovered 2.5l2.5' = 100%. 
22.0-24.3': SAND : light brown ( 5  YR 616) 
sand (2.0-1.5 0) with occasional scattered 
gravel, subangular, subrounded, non to 
weakly cemented, wet. 
24.3-24.5': C L A Y E Y  SAND: modera.te 
brown (5  -YR 4 /J )  w i t h  (3.0-2.5 0) l o  
scattered (2.0-1.5 0) moderately cemented: 
poorly sorted: very moist. 

24.5-27.0' SAMPLE. 
*- Recovered 0.412.5' = 16%. 

CLAY: dark yellowish orange (10 YR .- 6/6 )  pale yellowish brown (10 YR 6 /2 )  
w i t h  blotches of dusky brown ( 5  Y R  2/2) 
to medium gray ( N  610) and light gray ( N  
7/0); sandy; low to medium plastic; sand 
(2.5-2.0 0) small quartzite gravel to 0.75 
mm: moderately cemented: moist. 

.. 27.0-29.0 ' SAMPLE, 
Recovered 1.1/2.0' = 55%. 

-.) 27.0-27.2': CLAY: pale yellowish brown 
(10 Y R  6 / 2 )  to dark yellowish brown (10 -- Y R  J/2): slightly sandy: fine-grained 
sand: sand (2.5-2.0 0) moderately ( F e )  ox- 

* -  ide stained: medium plastic; moderately 
cemented: moist. 

C o m m o n t r  

-T 

F 
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L o c a t l o r  Rockv Flats P l a n t ;  Landfill Area 8 o r o h o l ~  W o l l  M o .  60-87 (cont'd.) 
c o o r d in; I 0 G r o u n d  S u r f a c o  E l e v a t i o n  

T o t a l  D o p t h  w a t e r  L e v o 1  E n e o u n t o r e d  

D f l l l i n ~  C o m p a n y  

O a t .  Orll lod 

O r l l l l n s  Y o t h o d  

Loggod B y  
~ o o l o g l r t  

Commocrts 

S a m o l o r  C o l l o c t 0 4  OP 
h O P  T o r t 8  ? o r l o r n o 4  Llthologlc  b o r c r l p t l o n  

c - I 

1 
I 

FORMATION c 
, 27.2-28.1': CLAYSTONE: l i g h t  brown ( 5  

Y R  5/61 to predominantly light oiive gray 
, (5 Y 6/L);  moderately oxide (Fe)  stained: 

blocky and layered: massive: medium to . highly plastic: fine-grained: slightly 
sandy; weathered: moist. 

29.0-31.0 ' SAMPLE, 
Recovered O.Ol2.0' = 0%. 

31.0-32.0 S AMPLE. 
Recovered 1.5/1.0' = 150%. 
CLAYSTONE: dark gray (N 310) w i t h  
lignite seams: massive: moderately ce- 
men t ed: block y ;  h i  g hl y plastic: weather e d; 
moist. 

TOTAL DEPTH: 32.0'. i 
~ a g r  4 of 4 



L O G  
OF 

8 0 R E H O L E  

L o c a t r o e  Rockv Flats Plant; Landfill Area 
C o o r d l n r l o r  N 3988 1.26 E 19974.80 
T O t J l  D e p t h  34.1' 

0 
B o r o h o l o .  W a l l  No. 61-87 

G r o u n d  S u r f r c o  E l o v r t i o n  5984.00 '  
W r t o r  L o v o l  E n t o u n t o r o d  19.3': 2 1 . 3 '  

O ~ I I I O ~  S. Bradfield 
~ 0 1 p . r  P .  Yesa 
O r l l l l n g  Fluld None 

C h o c k 0 4  Dy 

S t a t l e  10.95' (4/11/88) 

$ 1 1 0  Managor 

A R T I F I C I A L  F I L L / D I S T U R B E D  

Recovered 1.5/2.0' = 75%. 
0.0-1.1': C L A Y :  dusky yellowish brown 
( 1 0  Y R  2/2);  large angular clasts of 
quartzite: sand; roots; no HCI reaction; 

1.1-1.5': CLAY: same as above except 
dark reddish brown (10  Y R  3/41; dry. 

- 5  

2.0-j.0'L 
Recovered 1.812.0' = 90%. 
2.0-2.7': CLAY: same as above. 
2.7-3.8': G R A V E L :  pale reddish brown 
(10 R 5/J); clasts are supported by fine- 
to coarse-grained sand; no HCI reaction; 

10 
- 

4,0-6.0' SAM 
Recovered 1.9l2.0' = 95%. 
G R A V E L :  same as above. 

ALLUVIUM 

S.0-8.0' SAMPLE, 
Recovered 1.8/2.0' = 90%. - 15 SAND: light brown ( 5  YR 5/6) ;  f ine-  
grained: large angular pebbles; coarse 
sand: silt: clay: no HCI reaction: slightly 

Recovered 1.312.0' = 65%. 

20 - 

H N u  Rac kgronnd=0.4 
O V A  Uackground4.2 

g.0-1.5': Readings on 
core: HNu = 0.4; 
O V A  = 0.2; Ludlum = 
0. 

20-3.8': Readings on 
core: H N u  = 0.6; 
O V A  = 0.4; Ludlum = 
1. 

4.0-5.9': Readings on 
core: H N u  = 0.6: 
O V A  = 3.0; Ludlum = 
1. 

u: Readings i n  
breathing zone: Hnu 
= 0.6; O V A  = 0.6. 

m: Readings in 
augers: H N u  = 4.0; 
O V A  = 30.0. 

6.0-7.8': Readings on 
core: H N u  = 0.6; 
O V A  = 0.8; Ludium = 
I. 

8.0-9.3': Readings on 
core: H N u  = 0.6; 
OVA = 0.5: Ludlum = 
2. 

P l 9 . I  o f  s 
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L o c a t l o a  Rockv Flats Plant; L a n d f i l l  Area 8 0 r o k o 1 0 /  w e11 N O .  61-87 (cont'd.) 
C o o r d i n r l o r  G r o u n d  S u r f a e o  E l e v a t l o n  

t o t a l  D o p t k  w a t e r  ~ 0 v . i  E n c o u n t o r o d  

O r l l l i n ~  C o m p a n y  or Il1.f 

Oat.  0fIII.d Holeor 

Orll l lng Y o t h o 0  O r l l l l n q  F l u i d  

S t r t l c  

C o m m o n t r  

, .  
! , .- 

.- . ' , I  

12.0-14.0' SAh fPL& - -  
Recovered 2.21 2.0' = 1 10m& 
SAND: pale olive (10  Y 612) mottled 
dark yellowish brown ( 1 0  YR 4iZ) and 
light brown ( 5  YR 516): small angular 
cobbles. angular pebbles: coarse- and f ine-  
grained sand: micaceous; very slight HCI 
reaction: moist. 

.;;& f ' f..w.u :j,Q:o: 14.0-16.0' SAMPI.E. 
O':.Q: 6. Recovered 1.312.0' = 65%. _ _ _ _  

SAND: light brown (5 YR 616); clay an- 
gular pebbles: small angular cobbles: no 
HCl reaction: slightly moist to dry. - 
16.0-18 0' S A M P L E  
Recovered 2.112.0' = 105%. 
SAND AND SILT:  moderate brown (5  
YR 414); fine-grained sand; coarse sand: 
angular pebbles: small angular cobbles; no 
HCI reaction: moist. m1 

8 .O - 2 0.0' S A hf P L E 
Recovered 1.812.0' 1: 90% 
18.0-19.3': SAND AND SILT:  same as 
above. 
19.3-19.8': SAND: moderate brown (5 Y R  
4i4): grains are well rounded: some clay: -I'i i i some angular pebbles: wet. 

Sampler Col loct .4  or / O t h o r  t o r t r  ? o r f o r n o d  

10.0-10.8': Readings 
on core: HNu = 0.6: 
O V A  = 0.2; Ludlum = 
0. 

12.0-14.0': Readings 
on core: HNu = 0.4: 
O V A  = 0.6; Ludlum = 
2. 

14.0- 15.3': R cadi n 3s 
on core: H N u  = 0.8; 
OVA = 1.0: Liidlum = 
1. 

16.0- 18 .O': R ea d i n gs 

on core: HNu = 0.4: 
O V A  = 0.6; Ludlum = 
0. 

18.0-1 9.8': Rea  dings 
on core: HNu = 0.4; 
O V A  = 0.6; Ludlum = 
0. 

20.0-21.8': Readings 
on core: IINu = 0.4; 
O V A  = 1.2; Ludlum = 
0. 

22.0-2 2.6': R ea d i n gs 
on core: HNu = 0.4: 
O V A  = 0.8; Ludlum = 
1. 

p a g o  2 of 4 



L o e r t l o n  ROC'KV F l a t s  ? l a n t ;  L a n d i i l !  .Area B o r o h o l r  W O I I  M O .  61-87 ( c o n t ' d . )  
C o o r d i n-a t B G r o u n d  S u r f r c o  E l o v a t l o n  

T o t a l  O o p t k  W i t o r  L o v o l  E n c o u n t o r r d  

Dri l l ing  C o m p a n y  

0110 Bfll lOd 

Orl l l lng  M o t h o d  

L o g s 0 4  By 
O o o l o g l r t  

C o m m o n t r  

t 

/ 

L l tho log lc  O o r c r l g t l o n  

Recovered 1.8/2.0' = 90%. 
20.0-21.3': CLAY: light olive gray (5 Y 
5/2);  mottled w i t h  dark yellowish orange 
(10 Y R  6/6) :  clay; moist. 
21.3-21.8': G R A V E L :  dark yellowish o t -  
ange (10 Y R  6/6) ;  small angular cobbles; 
coarse sand; clay; wet. 

+- AMP , 
Recovered 0.612.0' = 30%. 
GRAVEL:  same as above. 

. 
24.0-26.0' SAMPLE, 
No recovery. 

... 26.0-28.0' SAMPLE, 
No recovery. 

m 

A R A P A €1 OE FORMATION 
m 

28 13-29 . 0 ' S AMP L E 
No recovery. Drilled w i t h  center b i t .  r D  

29.0- j  1.0' SAhIP LE. t Recovered ?.O,".O' = Ion?. 
CLAI'STONE: l i g h t  o l i v e  _era? ( 5  Y 5 1): 
stained w i t h  d a r k  vellowish orauge (10  F Y R  6 / 6 ) ;  dense; moist. 

i 
L 

99 0-31.0 *: Readings 
on core: H N u  = 36: 
OVA = 0.8; Ludlum = 
0. 

31.1-33.1 ': Readings 
on core: HNu = 
120.0: OVA = 0.4; 
Ludlum = 0. 

3 3.1 - 34.1': Readings 
on core: H N u  = 40: 
OVA =: 0.4: Ludlum '= 
0. 

P a g o  3 o f  4 
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I I 

Or l l l lng  C o m p a n y  

Oat .  Ofl lI .0  

Dr l l l lng M o t h o d  

L o g g o d  BY 
O o o l o g l r t  

I 

C o m m o n t r  

srm)l.r Coll.ct.4 or 
Ror t r r t r  ? e r r o r n o d  L l thologlc  D a r c r l o t l o n  

I I I I 
t 
t 

i L 

I Total depth measured 31.1'. Adjust depth. 

S AMP L 

-34.1' SAMPLE, 
Recovered 1.011.0' = 100%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 34.1' 

I I 
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L o c a t i o n  Rockv F la t s  Plant; Landfill Area B o r e h o l o  WoII  N o .  62-87 
C o o r d l n r i o r  N 39821.22 E 19999.70 G r o u n d  S u r f a c e  E l o v a t l o n  5984.16 '  
T o t a l  D e p t h  30.0' W a t e r  L e v e l  E n c o u n ~ o r o d  16.5' 

Drl l l lng  C o m p a n y  Ro vles Bras. O ~ I I I O ~  T. Hiah 
O a t .  DriIIod November 24 ,  1987 H.1p.r B. Keenev 
Orl l l lng  Y e t R O d  Hol,ow 1 Stwn O r l l l l n ~  F l u i d  Nolle 
L o g g o d  B y  R.T. Treat 

S t a t i c  11.50 '  (h/11/88) 
e 

Checked 8 y  
Goologist $It.  Yana*or  

C Z A R ,  U r r a s a r  

Commontr 

I / 

- 0  
ARTIFICIAL FILLIDISTURBEQ 

9.0-2.0' SAMPLE 
Recovered 1.312.0' = 65%. 
CLAY: light brown (5- Y R  5/6) to 
moderate brown (5 Y R  4/4) with grayish 
brown (S YR 312) blotches; f ine-grained 
sand (3.0-2.5 0); small size gravel 
subrounded and rounded: some minor -. 5 fragments of claystone; low plastic; 
weakly cemented: moist. 

e 
Recovered 0.312.0' = 15%. 
C L A Y  A N D  G R A V E L :  slightly sandy; 
moderate brown ( 5  Y R  314) to varying 
light brown (5 YR S/6) to grayish brown 
(5 YR 3/2); sand ranging from 3.0-3.5 0 
to 1.0-0.5 0; rounded and subrounded 
gr a vel; sub an g u la r gr a v e 1 of quartzite 
composition: scattered cobbles; weakly 

10 - 

TS A L L U V I U M  

4.0- 7.0' S AMP Le. - 15 Recovered 0.013.0' = 0%. 
SAND A N D  G R A V E L :  varying brown: 
slightly clayey; fine- to medium-grained 
sand: some scattered cobbles; poorly 
sorted; weakly cemented: moist. 
Description based on cuttings. 

7.0-8 0' SAMPU.  
Center bit used. 

20 - 

Ssmmlor C o l l e e t o ~  or 
to r t r  ? o r f o r n o d  

HNii Back pround=0.3 
O V A  Background=O.O 
Ludlum background 
= 0.0 

m: Readings in 
augers: HNu = 75: 
O V A  = 18s. 

9.5-10.5': Readings 
on core: HNu = 4.S; 
OVA = 12.5; Ludlum 
= 0. 

10.5-11.9': Readings 
on core: HNu = 0: 
O V A  = 8.5; Ludlum = 
0. 

u: Readings in 
augers: HNu = 0: 
O V A  = 1.000+. 
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L o e r t i o c l  b c k v  F l a t s  Plant: Landfill Area ~ o r ~ ~ o i r .  W O I I  no. 62-87 (cont'd.1 
C o o r d i n a t o r  G r o u n d  S u r f r c r  E l o v r t l o n  

t o t a l  O o p t h  W r t o r  L o v r l  E n c o u n t o r o d  

Or l l l lng  C o m p a n y  D r l l l o r  

Ori l l lng  Yothod  O r i l l l n g  C l u i d  

Loggo4 By 

S t r t i c  
e 

O r t o  Rrlllod H0lp.r 

C h o c k 0 4  B Y  
G o o l o ~ l r t  % I t .  Mara9.r  

C t A R ?  Mrroaor 
Conmontr 

7 / 0 )  to varying light brown (5  YR 6 /4 ) ;  

cemented; moist. 

moderate brown ( 5  YR 4 / 4 )  to varying 
lighter brown ( 5  Y R  5 / 6  and 5 YR 614): 
sand ranging from 2.0-1.5 8 to 0.0-0.5 0; -- gravel ranging 0.25 m m  to 2.50 mm; 
gravel subrounded, subangular, with few -- * -  angular: weakly cemented; well sorted; 

.- f ine-grained sand (3.0-2.5 0); moderately 

C S A N D  A N D  GRAVEL: r m  12.4-14.2': 

-.) . 
-m rn 

. 

. O  Llthologlc Oorer lp t lon  

Recovered 1.3/L.O'  = 130%. . 

S A N D  A N D  GRAVEL: light brown ( 5  
Y R . 6 / 4  and 5 YR 5 /6 ) :  quartzose gravel 
(0.2 m m  to 2.75 mm);  few cobbles: slishtly 
calcareous sand (3.0-2.5 8 to 1.0-0.5 0): 
weakly cemented: moist. 

10.5-12.0' SAM 
Recovered 1.4/1.5' = 93%. 
S A N D  A N D  GRAVEL: slightly clayey; 

_. LO JII 

3rmpI.r Coll.et.4 .I 
t o r t s  P o r t o r n o 4  

u: Readings in 
augers: HNu = 0; 
ovq = 75. 

Paqo L or  -L. 
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~ o c r t i o n  g o c k v  F l a t s  ?lant; i a n c f i l l  .\rea e o r r t t o i r  w r i t  N O .  62-87 icont'd.) 
C o o r d t n i l o r  G r o u n d  S u r f r c r  E l r r r t l o n  

f o t r l  D e p t h  W r t o r  L r v r l  E n c o u n t r r r d  

S t r t l C  

D r i l l i n g  C o m p a n y  D r i l l o r  

D i t .  Dr l l lod  H0lp.r 

Or i l l lng  M o t h o d  Dr l l l ln@ F l u l d  

C o m m o n t r  . 

/ 
L i t h o l o g l e  D r a t r l p t l o n  

14 5-17.0' SAM PLE. 
r m  

Recovered 2 . 1 1 2 3  = 84%. 
SAND: moderate brown (5 Y R  4/4) to - some l i g h t  brown (5 Y R  5/6); slightly 
clayey: sand ranging from 3.0-2.5 0 to 
scattered 1.5-1.0 0: some scattered gravel; 
weakly to non-cemented; very moist to 
wet at  16.5-16.7', then moist below. 

m 

17.0-19.5' SAMPLE. -- Recovered 3,.5/?.5' = 100%. 
SAND: light brown ( 5  Y R  516) to pale -- yellowish brown (10  Y R  612) w i t h  l i g h t  
gray ( N  7 / 0 ) ;  fine-grained sand (3.0-2.5 -- 0); non to weakly cemented: poorly sorted 
sand; rounded: slightly clayey to very -- clayey streaked; wet to very moist. 

19.5-22.0' SAMPLE. 
Recovered 2.512.5' = 100%. 
19.5-21.0': CLAY: l i g h t  gray (N 710)  
w i t h  some pale yellowish browns (10 Y R  
6/2): h i g h l y  plastic, moderately cemented: 
slightly sandy (3.0-2.5 8): moist. 
21.0-22.0': SAND: moderate brown ( 5  Y R  
4/6):  scattered Sravel: fiue- to medium- 
grained sand r a n g i n g  from 1.5-2.0 8 to  
2.0-1.5 0: weakly cemented: very moist. 

i 

S r m ) l o r  C o l l ~ e t o d  o f  / O t h o r  t o r t @  C o r f o r n o d  
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E o r r h o l r  W O I I  N O .  62-87 (cont'd.) 

23 0-24.5' SAb[PT ~F, 
Recovered 2 . 5 1 2 3  = 100%. 
22.0-22.5': SAND AND GRAVEL: light -- brown (5 Y R  5/6); f ine- ,  medium-. and 
coarse-grained sand ranging from 2.0-1.5 -- 0 to 0.5-1.0 0: small gravel (0.25 mm and 
to cobble sire);  weakly to non-cemented; 
well sorted sand and gravel; wet. 
22.5-24.5': S A N D Y  CLAY:  light brown -- (5  Y R  5/6) and light brownish gray (5 
Y R  611): fine-grained sand (3.0-2.5 8); 
moderately cemented: low to medium .- plastic; moist. 

C O O I  d i n  b !  r a  
T o t a l  O r p t k  0 

-m 

=- 

Dril l ing Y o t h o d  

24.5-26.5' SAMPLF. 
Kecovered 2.0/2.0' = 100%. 
24.5-26.3': S A N D Y  C L A Y :  varying 
brown with gray: fine-grained sand (3.5- 
3.0 0); moderately cemented; medium 
plastic; moist. 

9 

A R A PA H OE FO RMA TI 0 N 

26.3-26.5': CLAYSTONE: varying dark -- yellowish b r o w u  (10 Y R  412) to light 
brown ( 5  Y R  5/6): medium plastic; 
moderately cemented; weathered; moist. 

26.5-27.5' SAMPLE. 
.- Recovered 1.5/1.0' = 150%. 

CLAYSTONE: varying brown and eray -- streaks; moderately oxide stained: 
moderately cemented; blocky; weathered: -- moist. 

t 
~ a g o  4 o r  ,L, 



b r  
B O  A E H O L E  

O t l l l i n g  C o m p a n y  

b r t o  Or l l lod  

Dr i l l lng  M o t h 0 4  

L o a s 0 4  B y  
aooloai r t  

C o m m o r t r  

/ 
S r m p l o r  Col loctod ar 

Llthologle O o r c r l p t l o r  h o r  t o r t a  Portormod 

T 27 7-28.5' SAMPLE. 
Recovered 1.0/ 1.0' = 100%. 
CLAYSTONE: pale yellowish brown (10 
YR 612) to pale brown ( 5  YR 512) and 
medium light gray (N 610); slightly sandy; 
f i ne - gr a i ii e d : mode r ;I t e 1 y cemented: h i g h I y 
plastic: blocky: weathered: moist. 

'18.5-30.0' SAMPLE. 
Recovered 1.511.5' = 100%. 
CLAYSTONE: p r a v  and 
moderately I O  s l i e h t l y  oside 
massive :  . medium plastic: 
weathered: moist. 

tr row n:  
s t n ined: 

b l O C k V :  

TOTAL DEPTH: 30.0' 



L O G  
OF 

B O R E H O L E  

L o c a t i o *  P.ockv Fla ts  Plant; Landfill Area B o r o h o l o  W o l l  No.  - 
C o o r d l n r l o r  N 39778 .07 E 20040.50 G r o u n d  S u r f a c o  E l r v a t l o n  5 9 8 5  .42' 
T o t a l  0 0 p t h  30.0' W a t o r  L o v o l  E n c o u n t o r o d  14.0' 

Statkc  17.56  ' (L 111188) 
D r i l l l n Q  C o m p a n y  30 vies Br o s .  D r l l l o r  $ .  B r a d f i e l d  

Orl l l lng  Mothod Wallow qrp- Or l l t lng  Fluld None 

O a t .  Or i l lod  November 30-December I, 1987 H o l p o r  p. Upqa 

Comment8 

0.0 - 2.0' S AMP L e .  
Recovered 0.412.0' = 307'0. 
G R A V E L L Y  CLAY: dusky yellowish 
brown (10 YR 2 /2 )  to light brown (5 Y R  
516); asphalt and cobbles on or near sur- 
face ;  slightly sandy gravel: gravel  sub- 
rounded to rounded; 0.50 mm to cobble  

2.0-4.0' SAMPLE. 
Recovered 2.012.0' = 100%. 
CLAY A N D  GRAVELS w i t h  small 
amount o f  claystone and small asphalt 
f ragments  noted: moderate brown ( 5  YR 
314 aud 5 YR 4/4) to light brown ( 5  YR 
5/6  and 5 YR 614); gravel (3.75 mm) with 
scattered cobbles: poorly sorted sand and 
gravel: small amount o f  claystone: small 
amount asphalt fragments: moderately 
cemented; l o w  to medium plastic: moist.  

4.0 -6 .O ' S AMP LE. 
Recovered 0.01 ?0.'=0410. 

6.0- 8 .O ' S AMP Le. 
Recovered 1.312.0' = 65% 
6.0-6.5': CLAY A N D  GRAVEL: same as 

HNu Rackgrotind=0.4 
0 V A Back gr oun d-0.0 
Ludlum background 
= 0.0 

9.0-0.4': Reading on 
core; Hnu = 0; O V A  
= 1.4: Ludliim = 0. 

20-4.0' :  Readings  on 
core: HNu = 0: O V A  
= 0.8: Ludlum = 0. 

6.0-7.3': Readings  on 
core: Hnu = 0: O V A  
= 12.0: Ludlurn = 0. 

m: Reading in 
augers: HNu = 0; 
O V A  = 1000+. 

8.0-9.6': Readings on 
core: H N u  = 7.5: 
O V A  = 52; Ludlum = 
0. 

10.0-10 7': Readings 
on core: HNu = 0: 
O V A  = 5.5: Ludlum = 
0. 

120-  13.0': R e a  dings 
on core: HNu = 86; 
O V A  = 28: Ludlum = 
0. 



L O G  
OF 

B O R E H O L E  

- Id.) L o c a t i o n  Rockv Fla ts  p l a n t ;  L a n d f i l l  Area  B o r o h o l o ~  W o l l  N o .  6 7  87 (cont 
C O O r d i n b l O 8  G r o u n d  S u r f a c o  E l o v r t i o n  

T o t a l  D o p t h  W a t o r  L o v o l  E n c o u n t o r o d  

Drlll inq C o m p a n y  

O r t o  Dr i l lod  

/ Lithologic D o r c r l p t l o n  
S r m p l o r  C o l l o e t o d  or / O t h o r  t o r t r  ? o r f o r m o d  

ROCKY FLATS A I , L U  V I U M  

6.5-7.3': SAND AND G R A V E L :  light 
brown (5 Y R  516 and 5 YR 614) to some 
moderate brown (5  YR 4 / 6 )  sand (2.5-2.0 
0): rounded and poorly sorted: gravel 
(0.35 m m  to 3.00 mm); angular and suban- 
gular; weakly cemented: moist. 

8.0 - 1 0.0' s A MP I. E. 
Recovered 1.612.0' = 805. 
SAND A N D  GRAVEL: moderate brotvn 
(5  Y R  414) to multi-colored browns rang- 
ing from moderate yellowish b r o w n  ( 10 
Y R  5/4)  to  lieht brown ( 5  Y R  5 6 a n d  5 

(0.25 m m  to scattered cobbles): sand f i n e -  
grained (2.5-3.0 0) to scattered (0.5-00 0): 
weakly cemented; dense; light moist. 

)-R 6i-b): nngul ; l r  and sul7al1eul31 C Y J T  ? I  

10.0-11.0' SAM PLE. 
Recovered 0.5/1.0' = 5oqo. 
SAND AND G R A V E L :  varying light 
brown (5 Y R  516 and 5 YR 614); sand 
(3.0-2.5 0) with scattered larger grains 
and small  cobbles: subangular, angular, 
and few rounded; poorly sorted: weakly 
to moderately cemented; light moist. 

11.0-12.0' SAMPLE. 
Ceuter bit used. 

1 2.0 - 1 4 .O' s AMP LE. 
Recovered 1.012.0' = 50%. 
SAND AND G R A V E L :  same as above. 

44.0-15 *': Readings 
on core: HNu = 14.5: 
O V A  = 8.8; Ludlum = 
0. 

18.0-18.6 ': Readings 
on core: HNu = 10.2; 
O V A  = 5.5: Ludlum = 
0. 

19.0-20.1': Readings 
011 core: E i N u  = 0: 
O V A  = 4.2: Ludlum = 
0. 

2 1.0- 2 1.7': R ea d i n gs 
011 core: H N u  = 0: 
O V A  = 16; Ludlum = 
0. 

23.0-25.0': Readings 
on core: HNU = 0: 
O V A  = 10: Ludlum = 
0. 



t r m ~ l a e  Col loetod or 
L l t h o l o ~ l c  O o r c r i p t l o o  h o r  t e r t r  C o r f o r n o d  

'- 
.- 
. 
-D 

I 
- 

1 

16.0-18.0' SAMPLE. 
Recovered 0.012.0' = 0%. 
C'nttings appear as cont inuing sand and 
grave l  deposits. 

18.0-19 .O' SAMPLE. 
Recovered 0.611.0' = 60%. 

= -  SAND: moderate brown ( 5  YR 4/41 vary- 
in3  light brown ( 5  Y R  5/6): medium- aiid 

a-  coarse-grained sand (2.0-1.5 0 to 0.5-0.06 
0): small size scattered gravel: poorly 
sorted: very moist to moist. 

- m  19.0 - 3 I. 0' S A bl P LE. 
Recovered 1.2/2.0. = 60%. 

light brown ( 5  Y R  516 and 5 Y R  
614) to medium brown ( 5  Y R  4 ~ 4 ) :  

- -  SAND: 

t 
* -  slightly c layey to v e r y  clavev: medium- .. aiid coarse-grained to f ine-grained sand 

(2.5-2.0 0): niodetatelv cemented: v e r y  -- clavel;: v e r v  nioist tc moist. 

r. 

c 

14.0-16.0' SAM PI&. 
Recovered 1.2/2.0' = 60%. . 

SAND AND G R A V E L :  moderate yellow- 
ish brown (LO Y R  5/4) to varying light 
brown (5  Y R  5/6) and moderate brown ( 5  
Y R  4J4); f i n e -  to coarsc-grained sand 
ranging f r o m  2.5-2.0 0 to scattered (0 .5-  
0.0 0): rounded: scattered gravel (0.55 mrn 
up to 2.25 mm); rounded and subrounded: 
slightly c layey;  wet at 14.0' to very moist. I 
1 



L i tho log ic  D o r c r l p t l o n  

I 

-- 

21.0-23.0' SAMPLE. 
Recovered 0.7/2.0' = 35%. 
C L A Y E Y  SAND: varying brown (5 Y R  
5/2) ;  sand (2.5-2.0 0) with some scat tered 
coarse-grained. small-size gravel (0.25 
mm): low plastic;  moderately cemented: I moist. 

23.0-25.0' SAMPLE. 
Recovered 2.01 2.0' = 100%. 
S A N D Y  CLAY: varying with l i g h t  
brown ( 5  Y R  516 and 5 Y R  614 )  to mod- .. erate  brown ( 5  Y R  3/4): blotchy with 
dark yellowish orange (10 Y R  6/6) to .. pale yellowish brown (10  YR 612); sand 
(3.0-2.5 0) with moist, coarse-grained (1.5- -- 1.0 0); poorly sorted; moderately ce-  
mented: massive; low to medium plastic: 
s t i f f :  moist. 

. ARAPAHOE FORMATION 

t 25.0-27.0' SAMPLE. 
Recovered 2.012.0' = 100% 

CLAYSTONE: moderately oxide ( F e )  
stained browns of moderate yellowish 
browns (10  Y R  5/4) with dark yellowish 
orange ( L O  Y R  6/5 )  to predominantly 
l i e h t  gray ( N  710) to medium light gray 
( N  510): medium to highlv plastic: moder- 
ately cemented: slightly calcareous 
streaked: massive; weathered: moist. 

t 
I 

t 



S r m ) l o r  Co11octod or 
h o t  t o r t r  ? o r t o r m o d  Lltholoqle Doscr lg t loa  

t t 
t 

1 

27.0-29.0' SAM PLZ. 
Recovered 2.012.0' = 100~0 .  
( . 'LAYSTONE: medium Srav ( N  510) to 
medium d a r k  gray ( N  4iO); blocky:  mas- 
sive: now o n l y  s l ight ly  oxide ( F e )  stained 
in thin streaks; medium to highly plastic: 
weathered: moist. ! 

1 7-9 .O - 30 .O ' S Ahf P LE. 
Recovered 0.011.0' = OFo. 
C L A Y S T O N E :  
stem auger; weathered. 

based 011 pieces in Iiollow 

TOTAL DEPTH: -:OO. 



L O G  
O F  

B O R E H O L E  

L O C J t l O J l  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area B o r o k o l o  W o l l  N o .  64-87 
C o o r d l n r t o r  39349.01 E 20162 .23  G r o u n d  S u r f a c o  E l o v r t l o n  5 9 8 j 9 9 '  

t o t a l  O o p t k  28.0' W i t o r  L o v o l  E n c o u n t o r o d  16 .5 '  

O r i l l l n g  C o m p a n y  90 vies Bras. 
0110 D r ~ l l o d  December 2 - 4 ,  1987 
Drll l lng M o t h o d  -*,I S t P u v e r  

L o g g o d  8 y  R.T.  T r e a t  
G o o l o g l r t  

C o m m o n t r  

- 
0 

5 

10 

ARTIFICIAL FILL/  DISTURBED 

0.0-2.0 ' SAMPLE, 
Recovered 0.012.0' = 0%. 
Cuttings appeared as c lay with gra 
sandy: some asphalt fragments. 

2.0-4.0' SAM P L E  
Recovered 0.012.0' = 0%. 

vel: 

Center  bit  used. 

5.0-7.0' SAM PLE;, 
Recovered 2.012.0' = 100%. 
5.0-6.0': C L A Y  : moderate yellowish 
brown (10  Y R  514): f ine-grained sand 
with gravel: grayish brown (5  Y R  3 / 2 )  to 
dusky brown (5 YR 2/2);  slightly c layey,  
f ine- ,  medium- and coarse-grained sand 
(1.0-2.5 0 to 0.5-1.00 0); gravel 0.15 mm 
up to 1.75 mrn; subrounded. angular,  and 
angular: weakly cemented: poorly sorted 
gravel: well sorted sand: few scattered as- 

~ ~ ~ ~ ~ ~ : . ~ ~ ~ ~ ; ~ . ' , ' . ~ ~ ~ ~  . .... . . .::..;:::..,:..:. .. . . . . , , . ., , , / I phalt fragments;  light moist. 

- 15 

S i m p l o r  C o l l o c t o I  or / O t h o r  t o r t s  C o r f o r m o I  

I3 N 11 ll a c k Q r 011 n d 4 . t  
0 V A Ua c kgr oun d 4 . O  
Ludlum Background 
= o  

3.0-7.0': Readings  on 
core: HNu = 2.5: 
O V A  = 11; Ludlum = 
0. 

7.0-7.6': Readings  on 
core: HNu = 15.5: 
O V A  = 310: Ludlum 
= 0. 

13.0- 14.5': R e a  dings 
on core: HNu = 0: 
O V A  = 38: Ludlum = 
0. * 

14.5 ~ 1 7.0': R e a d i n gs 
on core: HNu = 0; 
O V A  = 12.5; Ludlum 
= 0. 

17.0-19.5': Readings 
011 core: HNu = 0; 
O V A  = 11.4; Ludlum 
= 0. 

p . 5 -  '2.0': Rea dings 
on core: HNu = 0: 
O V A  = 13.5; Ludlum 
= 0. 



L O G  
OF 

B O R E H O L E  

~ o c a t i o n  Rockv .F la t s  P l a n t ;  Landfill Area 
C o o r d i n r l o s  

t o t a l  O o p t h  

Dr i l l ing  C o m p a n y  

Oat. DrIlIod 

Orl l l lng  Mothod 

Lo9904  By 
O.ologlrt 

~ o r o i l o i o  w o ~ i  NO. 64-87 (cont'd.) 
G r o u n d  S u r f a c o  E l o r a t i o n  

W a t o r  L o r 0 1  E n c o u n t o r o d  

3 t r tlc 

D r i l l o r  

H r l p o r  

D r l l l l n g  F l u i d  

C h o r k o d  a y  
a l t o  Mrnr*or  

C S A R P  Urra*er 

C o m m o s t r  

7.0-9.5' SAM P L E  
Recovered 0.612.5' = 24%. 
S I L T Y  SAND WITH G R A V E L :  dusky 
brown (5 YR 2/2); sand ranging from 3.5- 
3.0 0 to 2.0-1.5 0: weakly cemented: 
poorly sorted: gravel ranging from 0.25- 

.I 0.75 mm; light moist. 
S P E C I A L  NOTE: During this run. most - o f  the cuttings now appearing as a sani- 

Consisting of  wood 
particles, insulated wire fragments, 
construction ribbon, surgical gloves, 
saranex suits, and assorted plastics. 

ary laudfill  deposit. 

c -- 9.5-12.0' SAMPLE. 
Kecovered 0.012.5' = 0%. -- Auger cuttings during this run now ap- 

I pearing as a C L A Y E Y  SAND or a verv 
S A N D Y  C L A Y :  moderate olive brown ( 5  
Y J/4) to an olive gray ( 5  k' 3 2 ) :  f i n e -  
grained sand (3.0-2.5 0,: scattered -- amounts of coiitinued trash debris. 

-- 2 - SAMPLE, 
Center bit used. 

9 

13.0-14.5' SAMPLE, 
* -  Recovered 1.511.5' = 100?'0. 

SAND: moderate yellowish brown (10  
YR 5/41 to dark yellowish orange (10 Y R  -.. 6/6): we11 sorted sand ranging from 2.5- 
2.0 0 to 0.0-0.5 0; rounded. subrounded. 

-- and some angular; weakly cemented: 
slightly clayey; moist to very moist at _ _  end. 

I I 

S r m p l o r  Col loctod er / O t h o r  t r r t r  C o r f o r n o 4  

u: Readings i n  
augers: HNu = 18.4; 
O V A  = 1,000+. 

22.0-24.5': Rei-idi ngs 
on core: HNu = 0: 
O V A  = 13.2; Ludlum 
= 0. 

24.5-25.5': . R ea dings 
on core: HNri = 0: 
O V A  = 8.2: Ludlum = 
0. 

25.5-27.0': Readings 
on core: HNu = 0; 
O V A  = 4.8; Ludlum = 
0. 



/ 
Lltholosle O o r c r l p t l o n  

t 

t t 
t 

14.5- 17.0' SAMPLE, 
Recovered 2.51 2.5' = 100%. 
SAND: l i g h t  brown ( 5  Y R  5/6) ,  moderate 
brown ( 5  Y R  4/4) to pale yellowish 
brown (10 Y R  6/2) ,  and dark yellowish 
orange (10 Y R  616); sand ranging from 
3.5-3.0 0 u p  to 2.0-2.5 0: weakly. ce- 
mented; poorly sorted: clayey sand w i t h  
coarse deposits noted from 16.5-17.0' and 
some scattered gravel below 16.5'; satu- 
rated sand a t  14.5' to  otherwise moist de- 
posits. 

17.0- t 9.5 ' SAMPLE, 
Recovered 2.5/ 2.5' = 100% 
SAND AND GRAVEL:  colors as stated 
in previous run; sand grain size as above 
and somewhat finer: poorly sorted: clayey 
to very clayey: scattered gravel ranging 
from 0.50 rnm to a few 2.25 mm; weakly 
to moderately cemented: moist. 

19.5-2? 0' SAbiPLE, 
Recovered 2.512.5' = 100%. 
19.5-20.5': SAND AND GRAVEL:  as 
noted i n  previous run. 

pale yellowish brown ( 1 0  Y R  612) to l i p h t  
gray ( N  6/0): scattered sand (2.0-1.5 0): 
moderately cemented: low plastic; moist.  

20.5-22.0': SLIGHTLY SANDY CLAY: 

I I 

S a m p l o r  Col loc tod  mr 
O t h o r  t o r t 8  ? o r l o r n o d  / 



L O G  
OF 

B O R E H O L E  

L o c a t t o n  gockv F l a t s  P l a n t ;  iandf:ll .\rea ~ o r r h o i ~  w r i i  N O .  S i-87 (cont'd.) 
C o or din-8 t o s  G r o u n d  S u r f a c r  E l r r a t l o n  

T o I a l  0 0 9 t h  W a t r r  L r v r l  E n c o u n t r r r d  

s t a t i c  

O r l l l l n g  C o m p a n y  D f l l l O f  

O a t .  D r l l l o d  H o l p o r  

Dr i l l ing  Moth04 Dr l i l i ng  F l u i d  

C o m m o n t r  

t 

t 
t 

2 2 .O - 2 4.5' S AMP L E  
Recovered 2.512.5' = 100mo. 
22.0-23.3': C L A Y :  moderate veilo\vish 
btowu I 10 YR Z ' 4 )  to dark yellotvisl i  or- 
ange ( 1 0  S R  616) w i t h  some light b r o w n  
( 5  Y R  5/6 ) :  fine-grained sand (3.0-2.5 0): 
l o w  to medium plastic: moderately C C -  

mented: moist. 
L 

ARAPAHOE FORMATION 

23.3-24.5': CLAYSTONE:  light brown (5 - -  Y R  6 / J  to 5 Y R  5/6) to,moderate brown 
(5  Y R  J/4): sandy to very sandy streaks: 

a-  fine-grained sand (3.0-2.5 0): moderately 
cemented: severely oxide stained: low .- plastic: poorly sorted: highly weathered: 

moist. - 
24.5-25.5' SAhfPLE, 
Recovered 1.3/1.0' = 130%. .. C L A Y E Y  SANDSTONE: dark yellowish 
orange (10  Y R  616) to light brown ( 5  Y R  

-D 516) and pale brown (5 Y R  512) ;  f ine-  
grained sand (3.5-3.0 0 to 3.0-2.5 8): -- severely oxide stained: weakly cemented: 
poor 1 y sort e d: weathered: moist. 

1 
P a g o  4 o r  5 



C o m m o n t r  

Llthologle  D o a e r l p t l 0 c r  

- 1= 
CLAYEY SANDSTONE: yellowish or- 
ange (LO Y R  6/6) to light brown (5  Y R  
5/6)  w i t h  blotches of light gray ( N  7/01: 
streaky; fine-grained sand (3.0-2.5 (b to 
2.5-2.0 0); weakly cemented; poorly 
sorted: massive: highly weathered; moist 
to very moist at  bottom of run. 

27.0-28.0' SAbfPLE, 
Recovered 1.0/1.0' = 100%. 
CLAYEY SANDSTONE: as noted in pre- 
vious run. 

TOTAL DEPTH 28.0' 

i 



L O G  
OF 

B O R E H O L E  

L o c a t i o *  Rockv Flats Plant; Landfill Area E o r o k o i o  W a i l  N o .  - 
C o o r d i n r t o r  79750.14 E 20200.22 G r o u n d  S u r l a c o  E l o v a t i o n  5983.08 '  
T o t a l  0 0 p t k  2 7 . 0 '  W a t o r  L o v o l  E n t o u n t o r o d  1 4 . 0 '  

S t a t i c  10.46' ( 4 f l l f 8 8 )  
Dri l l lng  C o m p a n y  3ovles Bras. Dr l I I e r  -r- H i p h  - 
D a t e  D r l l l o d  December 8-9, 1987 H e l p e r  J. Keenev 
Dri l l lng Method HnLlpv S t P m  &PT D r i l l i n )  f lu id  None 

L o g g e d  B Y  R.T. Trpat  C h e e k e d  I y  
G e O l O g i 8 t  8 i te  Y a a a ) o r  

C E A R ?  Marasor 
Comment8 

Llthologlc  D e r c r l p t i o n  

- - 

0.0- 2.0' S A M P L E  
Recovered 1.412.0' = 70%. 
C L A Y E Y  SAND AND G R A V E L :  light 
brown (5 YR 5/6) to moderate brown (5 
Y R  414); ranging from 2.5-2.0 0 to 0.01-0.5 
8: rounded and subrounded gravel (0.50 
m m  to scattered cobbles): lower portioii of 
sample is black ( N  110) to dusky brown (5 
Y R  2/2);  moist to damp. 

2.0-4.0' SAMPLE,  

2.0-2.5': C L A Y E Y  SAND AND G R A V E L :  
Recovered 1.612.0' = 80%. 

as noted in previous run. 
2.5-3.6': CLAY: light brown (5 Y R  516 
and 5 Y R  6/4) to pale yellowish brown 
(.lo Y R  6 / 2 )  and dark yellowish ora.nge 
(10 Y R  615) with blotches of  dusky 
brown ( 5  YR 2 /2 ) ;  some clavstone and 
sandstone fragments: scattered gravel to 
3.25 mm; angular; subangular; moist. 

4.0-7.0' SAMPLE. 
Recovered 2.2j3.0' = 73%. 
C L A Y :  colors as stated above: sandy: lit-  
tle scattered gravel: more clavstone f rag- 
ments than above: low plastic; moderately 
cemented; moist. 

$amplea  Col lec ted  or / O t h o r  t e a t 8  C e r f o r n e d  

O V A  Background=O.8 
HNu Background4 .2  
Ludlum Background 
= o  

9.0-1.4': Readings on 
core: HNu = 0; OVA 
= 115. 

2.0-3.6': Readings on 
core: HNu = 1.2; 
O V A  = 210. 

4.0-62': Readings on 
core: HNu = 1.4; 
O V A  = 10. 

7.0-8.3': Readings on 
core: HNu = 0.0: 
O V A  = 95. 

9.5 - 11.6': R ea di n gs 
on core: HNu = 0.0: 
O V A  = 95. 

1zp1: Readings in 
augers: HNu = 0.0: 
O V A  = 320; Gastech 
= 5% LEL. 
12.0- 14.1': R en din ps 
on core: HNu = 0.4; 
O V A  = 92. 

I 4  5-16.3 ': Readings 
on core: HNu = 0.0; 
O V A  = 55. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  aockv Flats Plant: Landfill Area  B o r o k o l o ,  W O I I  N o .  65-87 (cont'd.) 
C o o r d i n r  t o v  G r o u n d  S u r t a c o  E l o v r t l o n  

T o t a l  D o p t h  W a t o r  L e v o 1  E n c o u n t o r o d  

static  

0 
Orll l ins Company  Drll lor  
Oat. Dr l l lod  

Drllling Nothod Dr l l l lng  Fluld  

H0lp.r  

Lithologle D o r c r l p t l o n  

1 

Recovered 1.312.5' = 52%. 
7.0-7.1': CLAY:  colors as noted above: 
moderately cemented; very sand; poorly 
sorted sand: moist. 
7.1-8.3': SAND AND GRAVEL: pale 
yellowish brown (10  Y R  612) to dark 
yellowish brown (10  Y R  412): sand vary- 
i n g  (2.0-1.5 0 to scattered 0.5-1.0 0); 
poorly sorted gravel ranging f r o m  0.25 
m m  to 1.75 mm: weakly to non-cemented: 
very clayey at base: l i g h t  moist. 

VI 

9.5- 12.0' SAMPLE, 
Recovered 2.112.5' = 84%. 
SAND: moderate yellowish brown (10  
Y R  5/4) to varying light brown ( 5  Y R  
5/6) and (5  Y R  614) to some mixed gray 
and light gray ( N  6/0): severely oxide 
stained: weakly to moderately cemented: 
sand ranging (2.0-1.5 0 with some scat- 
tered sand to 1.5-1.0 0): massive; slightly 
clayey to very clayey below 10.5'; moist. 

12.0-14.5' SAMPLE, 
Recovered 2.112.5' = 84%. 
C L A Y E Y  SAND: brown: continuing 
severeiy oxide stained: sand grading as 
above; moderately to weakly cemented: 

' moist to very moist streak noted at 14.0'. 

Sam0Io8 Coiloetod or / Othor t o r t s  ? o r f o r n o d  

17.0- 19.2': R e ad i n gs 
on core: HNu = 0.0: 
OVA = 9.5. 

19 5-22.0': Readings 
on core: HNu = 0.0; 
O V A  = 8.8. 

22.0-24.0': Readings 
on core: HNu = 2.2; 
OVA = 3a. 

24.0-25.0': Readings 
on core: HNu = 0.0; 
OVA = 35. 

25.0-26.0': Readings 
on core: HNu = 0.0: 
OVA = 5.5. 

u: Readings in 
augers: HNu = 0.7; 
OVA = 750: Gastcch 
= 10% LEL . 
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O F  
B O R E H O L E  

~ o c r t i o n  3 o c k v  F I a t s  "ant;  Landfill Area ~ o r r k o ~ r  w a l l  M O .  65-87 ( L e n t  ' d . )  

C o o r d i n a t r r  G r o u n d  S u r f a c e  E l r r r t l o n  

t o t a l  0 0 9 t h  W a t r r  L a v o l  E n c o u n t r r o d  

' S I I I I C  

Orll l lng C o m p a n y  0 r I l l o r  

O r t o  O r l l l o d  H0lp.r 

Ori l l in9 Y o t h o d  O r l l l i n g  F lu id  

Loggod D y  Ckorke4 D v  
O o o l o g i r t  t i t o  Managor  

I 

L i t h o l o g i c  O o r c r l p t i o n  

I I 
14.5-17.0' S A M P L E  
Recovered 1.81 2.5' = 72%. 
C L A Y E Y  SAND: light brown (5 Y R  5/6) 
to moderate brown: yellowish (10 Y R  
5/4): severely oxide stained: medium- 
grained sand (3.0-2.5 0) to scattered (2.0- 
1.5 0); some subangular and subrounded ! gravel; weakly cemented: moist. - 
17.0- 19.5' SAb IPLE, -. Recovered 2.212.5' = 88%. 
C L A Y E Y  SAND: scattered gravel rang- .- ing to 2.15 mm; subrounded to subangular 

with few rounded gravel; poorly sorted 
sand: weakly cemented: moist to very 
moist below 18.0'. 

19 7-22 0' s AMPLEL 
Recovered 2.512.5' =I 100??0. 
19.5-21.0': C L A Y E Y  SAND: small 
amounrs of scattered gravel: numerous .. saudstoue fragments; highly to w e a k l y  
cemented: severely oxide stained: f ine-  -- grained sand: wet to saturated. 

- 

A P A B O E  FORMATION 

21.0-22.0': SANDSTONE: very light gray 
(N 8 / 0 )  to light gray ( N  7 / 0 ) ;  fine-grained 
sand (3.0-2.5 0) weakly cemented; poorly 
sorted; highly weathered: saturated. 

T + 

3 a m p l o r  C o i l o c t o 4  or / Other to r t r  ? o r l o r n o d  
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OF 

B O A E i l O L E  

L O C A I I O R  30ck:. F l a t s  Plant; L a n d f i l l  Area g o r e h o l e  W e l l  n o .  65-87 {cont'd.) 
C o o  r d in  67 e s G r o u n d  S u r f a c e  E l e r a t l o n  

t o t a l  D e p t h  W a t e r  L e v e l  E n c o u n t e r e d  

s t a t r c  

Orll l inQ C o m p a n y  O r i l l o r  

oat .  0r11106 Helpor 

Orllling Y o t h o d  Or l l l ln#  F l u l d  

Commomtr 

S i m p l o r  C o l l o c t o d  or 
Lltholoslc O o r c r l p t l o m  k o r  t o r t r  ?or ro rmod  

I 1 
I 

t t  

I 

220-24.0' SAM PLE, 
Recovered 2.0l2.0' = 100%. 
SANDSTONE: medium light gray (N 610) 
to varying brown of moderate brown ( 5  
YR 4 / 4 )  and pale yellowish brown (10 
Y R  6/2); slightly clayey to very clayey 
streaks: fine-grained sand (3.0-2.5 8 )  to 
(2.0-1.5 0): massive; moderately oxide 
stained: weakly cemented; highly weath- I -  ered; very moist. 

+ 
=- Recovered l.O/ 1.0' = 100%. 

24.0-24.2': SANDSTONE: same as above. 
-b  24.2-25.0': SANDY CLAYSTONE: oder- 

ate yellowish brown (10 Y R  5i4) to light -- brown (5 Y R  6/4 and 5 Y R  516) to 

brownish gray (5 YR 4/1 )  to light gray 
(N 7 / 0 ) ;  medium plastic; moderately ce- 
mented: blocky; moist. 

25.0-26.0' SAMPLE, 
Recovered 1.011.0' = 100%. 

color as stated 
above; medium plastic: moderately ce- 

2 4.0- 2 5 .O ' S AhIP LE. 

- 
-. SANDY CLAYSTONE: 

.- mented: moist. 

.m 26.0-27.0' SAMPLE, 
Center bit used. . 

TOTAL DEPTH: 27.0' 

i 
~ a g o  4 or 4 



L O G  
O F  
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Or l l l l n g  C o m p a n y  ? 0 v I p s  R~~~ O r l l l o r  

C o m m o n t r  

a m p l e r  Collocto4 or 
L i t h o l o g l t  0 o s e r l p t l o n  hor  t O 8 t r  ? o r f o r m 0 4  

I I I 

- 0  
TOPSOIL 

0.0-2.0’ SAMPLE, 
Recovered 0.4/2.0’ = 20%. 
TOP SOIL: silty sand  wi th  gravel; dusky  
brown (5 Y R  2/2); 2.0-1.3 0 to 0.5-0.0 0 
sized sand  wi th  0.50 mm to 2.75 mm 
gravel  a n d  scat tered cobbles; weakly 
cemented; poorly sorted; light moist. 

ROCKY FLATS ALLUV1UX.I 
- 5  

Recovered 1.8/2.0 = 90%. 

grayish brown (5 Y R  3/2) with 1.5-1.0 0 
sand;  gravel  of subangular  a n d  angular  
wi th  some subrounded to 5.25 mm; weakly 

2.5-3.8’: SAND A N D  GRAVEL: l ight  
brown (5  Y R  6/4) with (1.5-1.0 0) size 
sand  a n d  medium brown (5 YR 4/4) 
gravel  ranging 0.25 mm to 2.75 mm wi th  
some cobbles; weakly cemented; light 

2.0-2.5’: SANDY CLAY AND GRAVEL:  

- 10 cemented; moist. 

4.0-7.0’ SAMPLE, - Recovered 0.7/3.0 = 23%. 
15 S A N D  A N D  GRAVEL: same as  above 

wi th  several small cobbles. 

7 0-9 5’ SAMPLE, 
Recovered 0.0/2.5 = 0%. 
Cutt ings indicat ing a sand  with gravel 
a n d  slightly clayey to clayey, moist. 

20 - 

HNu Background = 
0.3. 
O V A  Background = 
0.2. 
Ludlum Background 
= o  

No readings above 
background. 

~ a g o  1 o f  4 
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L o c r t l o s  Rockv Flats Plant; Landfill Area B o r o h ~ i o  w o l l  N o .  66-87 (cont'd.) 
C o o r d i n r l o s  G r o u n d  S u r l r c o  E l o v a t l o n  

T o t a l  D o p t k  W r t o t  L o v o l  E n c o u n t o r o d  

s t a t r c  

Dri l l ing C o m p a n y  O r l l l o r  

D 8 t O  Df l l lOd  H o l p o r  

Drll l lng Yothod Dr l l l lng  F lu id  

Loggod 8 y  C h o e t o d  B Y  
G o o l o g l r t  al to  Yana9.r 

C t A R P  Mrra9.r 

Commontr  

AMPLE, 
Recovered 2.0/2.0' = 100%. 
SAND: moderate brown ( 5  YR 4 / 4 )  to 
light brown ( 5  Y R  6/4) to some noticed 
light brownish gray ( 5  Y R  6 / 1 k  verv 
clayey with some scattered gravel: sand 

I 

. - 2 5  
0 

i 

ranging (3.0-2.5 0) with scattered sand 
(1.0- 0.5 0): gravel consisting of  0.75 rnm 
to scattered 3.50 mm: subrounded: 
subangular: weakly to moderatelv c e -  
mented: moist. 

-- 

-- 12.0-14.5' SAMPLE 
Recovered 2.512.5 = 100%. 
SAND: light brown ( 5  YR 5/6) and ( 5  YR 
6 /4 ) :  sand ranging (2.5-2.0 0) and (2.0-1.5 -- 0) to (1.5-1.0 0) slightly clayey with some 
gravel; 3.00 mm gravel subangular, -- subrounded; moist to very moist. 

-- 14.5-17.0' SAM P L E  
Recovered 2.512.5 = 100%. 
14.5-15.8': SAND: moderate brown ( 5  YR 
J i J )  with sand (2.5-2.0 0): gravel 1.50 mm 
to 2.55 m m ;  clayey with scattered gravel: 
weakly cemented: very moist to wet at 
15.5- 15.7'. 
15.8-16.8': SANDY CLAY: pale yellowish 
brown (10 Y R  612) to  brownish gray (5 -- Y R  J i l )  sand (3.0-2.5 0): poorly sorted: 
moderately cemented: moist. -- 16.8-17.0': SAND: moderate yellowish 
brown (10 YR 514) sand ranging (1.5-1.0 -- 0) wirh some scattered larger particles: 
moist to very moist. 

-- 
-- 

+ 

S a m p l o a  Colloctod or 
O t h o r  t o r t s  ? o r f o r n o d  / 



i b J  

O F  . 
B O R E H O L E  

L o c r t i o n  ROCKV F l a t s  Plant; Landfill Area B o r o k o l ~  W o l l  N o ,  66-87 (cont'd.) 
C o o r O i n r I o r  G r o u n d  S u r f a c e  E l o v r t l o n  

T o t a l  0 0 0 t h  W a t e r  L r v r l  E n c o u n t r r o d  

s t r t r c  

O r l l l l n O  C o m p r n y  Dr l l l o r  

O a t .  Dr l l lod  H o l p o r  

D r l l l l n ~  Yotkoc)  D r l l l l n g  Clull 

LoeeoI 8 y  C h o e t o d  B Y  
Ooologlrt a l t o  Y a n a a o r  

e e A a p  U W B . ~ . ~  
C o m m o e t r  

1 / / 
L l tho log le  O o r c r l p t l o r  

/ 

17.0- 18.0' SAMPLE, -- Recovered 1.0/1.0 = 100%. 
17.0-17.8': SAND: pale yellowish brown 

r D  (10 Y R  6 / 2 ) ;  fine-grained sand (3.0-2.5 0) 
slightly clayey; non-cemented; poorly -- sorted; wet. 

4- 

*D 

ARAPAHOE FORMATION 

17.8-18': CLAYSTONE: moderate yellow- 
ish brown (LO Y R  5/4 )  to moderate brown 
(5  Y R  4/4); severely oxide stained: fine- .. grained sand (3.5-3.0 0): moderately 
cemented: low plastic: weathered: very .. moist to moist. 

-m 18,0-19 .O' SAMPLE, 
Recovered 2.311.0 = 230%. 
SANDY CLAYSTONE: light brown ( 5  Y R  
516) to moderate brown (5  Y R  413): f ine-  .. grained sand (3.5-3.0 0) some noted light 
brownish gray ( 5  Y R  6/1): medium p l ~ s -  -. tic: blockv and somewhat lavered: 
severely oxide stained: weathered: veri 

moist to moist at 1s.5'. -- 
19.0-20.0' SAMPLE, 

. Recovered 1.0/1.0 = 100%. 
SANDY CLAYSTONE: colors as noted in -- previous runs: fine-grained sand: blocky: 
medium plastic: remaining severely oxide -- stained; weathered; moist. 

-- 

S r m ) l o r  Colloctod or / Othor  f o r t r  ? o r f o r m o d  



L o c a t i o n  Rockv F l a t s  Planc; L a n d f i l l  Area 
c o o r a ~ p r t o r  

T o t a l  O o p t k  

Dfl l l lnQ C o m p a n y  

O a t .  Orl l lod 

Or l l l lng  Y o t h o d  

L o 9 9 0 4  B y  
Q O O l O @ l r t  

8 o r r h o l 0  w o l l  N O .  66-87 (cont’d.) 
G r o u n d  S u r r a c o  E l o ~ o t l o n  

w i t o r  L O V O I  E n c o u n t o f o d  

s t a t i c  

O r l l l r r  

Holpor  

O r l l i l n ~  F l u i d  

C h o r k o 4  B y  
SIto Y a n a a o r  

C t A R P  Urna9.r 
Commontr  

t 2 0.0 - 2 1.0’ SAM P a 
Recovered 1.0/1.0 = 100%. 
S A N D Y  CLAYSTONE: as noted in previ- 
ous runs: moderately cemented; highly 
weat hered; moist. i 
2 1 .O - 2 2.0’ S AMP LE, 
Recovered 1.3/1.0 = 130%. 
S A N D Y  CLAYSTONE: liglit brown (5 Y R  
6/J) to pale yellowish brown (10 Y R  6/21 
to light gray ( N  710) streaked: slightly 
sandy; f ine-grained sand (3.5-3.0 0): 
moderately cemented: highly weathered; 
highly plastic: moist. 

22.0-23.0’ SAMPLE, 
Recovered 1.211.0’ = 120%. 
CLAYSTONE: slightly sandy: medium if 
not highly plastic; moderately cemented: 
blocky; highly weathered; moist. 

T O T A L  D E P T H  23.0’. t 

i 



L O G  
OF 

B O R E H O L E  

~ o e a t ~ o r r  Rockv Flats P l a n t ;  Landfill Area B o r o h o l o i  w o l l  N O .  67 - a7 
C o o r d i n r t o r  y Ln183 78 F 7 ~ 7 8 . 7 9  G r o u n d  S u r f a c o  E lovat lon  5 9 6 9 . 5 0 ’  
T o t a l  D o p t h  3 1 . /,n 1 W a t o r  C o v o l  E n c o u n t o r o d  13-1 

Drilllng C o m p a n y  Bovles Bros. D r l l l o r  S. Bradfield 
O a t .  D r l l l o d  December 3. 1987 ~ 0 l p . r  P. Xesa 
Orilllng Y o t h o d  Hollow Stem Auger O r l l l l n s  Fluid 

L 0 s g . d  B Y  J. ~acchus 

S t a t i c  7 . 68  1 (4/1 l !aa)  

* 
C h o c k e d  BY 

G O O l O @ l 8 t  t i t .  Y.r.c).r 

C1A1P Mrr.9.r 

Commont8 

/ / / - .  

ROCKY FLATS ALLUVTUM 

- 5  

Q-0-2-0’ s A M P T , E  
Recovered 0.5/2.0’ = 25%. 
CLAY: dark yellowish brown (10 YR 
4/2); slight HCl reaction; sandy; large 
subrounded pebbles; moist. 

2.0-4.0’ SAMPLE, 
Recovered 1.1/2.0* = 55%. 
2.0-2.7: CLAY: dark reddish brown (10 R 
3/4); contains coarsc-grained sand and 
large pebbles; no HC1 reaction; moist. 
2.7-3.1’: SAND: moderate orange pink (10 
R 7/4); f ine  to coarse-grained; large an- 
gular pebbles; no HCl reaction. 

Recovered 1.6/2.0’ = 80%. 
4.0-4.8’: C L A Y E Y  SAND: reddish brown 
(IO R 6/4); angular pebbles; no HC1 reac- 
tion; sIigh,tly moist. 
4.8-5.6’: SAND: moderate orange pink (IO 
R 7/4); no HCl reaction; angular cobbles 
and pebbles; dry. 

- 10 

4.0-8.0’ SAMPLE, - Recovered 0.9/2.0’ = 45%. 
S I L T Y  SAND: grayish pink (5 R 8/2); 
small angular pebbles; no HCI reaction; 

15 

SamPl.8 C o l l o c t o d  O f  / Othor  T o r t 8  ? o r f o r n o d  

HNu background - 
0.4. 
OVA background - 
0.0. 
Ludlum background 
= 0. 

0.0-2.0’; HNu: 2.0; 
OVA: 0.4. 

f,0-3.1’: HNu: 0.3; 
OVA: 0.4. 

40-5.6’: HNu: 0.8; 
OVA: 2.0. 

6.0-8.0’: HNu: 0.6; 
Ludlum: 0. 

3.0-9.6’: HNu: 0.4. 

OVA background: 
1.2. 

14.1-16.1’: HNu: 0; 
OVA: 1.2. 

16.1-17.0’: HNu: 0; 
OVA: 1.0. 

17.8- 18.8’: HNu: 0; 
OVA: 1.0. 

18.8- 19.8’: HNu: 0.2; 
OVA: 0.8. 



L O G  
O F  

B O R E H O L E  

L o c a t l o a  Rocky Flats Plant: Landfill Area. 
C o o r d i n r  t o s  

T o t a l  D o p t k  

Drllling C o m p o n y  

O a t .  Orlllod 

Orl l l lng Y o t h o d  

Log9.d D y  
Qoologlrt  

l o r ~ k o l o  w r l l  N O .  67-87 (cont’d.) 
G r o u n d  S u r f r c r  E l o v r t l o n  

W a t e r  L e v o 1  E n c o u n t o r o d  

S t a t i c  

o r l i i o r  

Holpor 

Or i l l lng  Flu id  

C h o c t o d  D y  
Sit .  Manager  

C ommontr 

/ 

8.0-9.1’: S A N D  moderate yellowish brown 
(10 YR 5/4); coarse-grained to f h e -  
grained; angular pebbles; no HCI reaction; 
moist. 
9.1-9.6’: CLAY: pale olive (10 Y 6/21; 
dense; slightly sandy; no HCl reaction; 
slightly moist. 

Recovered 2.0/2.0’ = 100%. 
10.0-11.5’: CLAY: same as above except 
pockets of caliche and slight oxidation; 
moist. 
11.5-12.0’: CLAY: moderate reddish 
orange (10 R 6/6); slightly more sandy 
then upper clay; moist. 

Total depth measured at 12.1’. 
Adjust depth. 

- SAMPLE, 

’ 

m 

-. 12.1 - 14.1’ SAMPLE, 
Recovered 2.2/2.0’ = 110%. -- SAND: pale olive (10 Y 6/2) stained mod- 
erate yeilowish brown (IO Y R  5/4); some .- clay; wet. 

14.1-16.1’ S A M P L L  
Recovered 1.3/2.0’ = 65%. 
SAND: light bluish gray (5 B 711); stained 
with dark yellowish orange (10 YR 6/6); 
coarse-grained sand; high amount of clay; 

.m 

-I) slightly moist. 

-- 16.1-17.1’ SAMPT E 
Recovered 0.9/1.0’ = 90%. + - I I 16.1-16.4’: SAND: same as above. 

$amplor Col loctod  or 
O t h o r  t o r t s  C o r t o r n o d  / 
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L O C i t l O n  Rockv Flats Plant: Landfill Area B o r r h o l r  W o l f  N o .  67-87 (cont’d.) 
c o o r d in i t  r s G r o u n d  S u r f r c r  E l e v a l l o n  

T o t a l  O o p l k  W i t r r  L e v o 1  E n c o u n t r r o d  

$ t i t l e  

Orl l l lng  C o m p a n y  O r l l l o r  

O r t o  D r l l l o d  

Or l l l lnq  Y o l h o d  Or111ln) F l u l d  

L o g s o d  81 

W O l p O f  

C h o e t o d  BY 
O.olo*lrt a l t o  M a n a s o r  

C t A R ?  Mrrraor 

C ommonts 
~ 

S r m p l o r  Colloetod or 
Llthologlc Ooscrlptlon hor t o s t r  ~ o r r o r r r o d  

1 I 
t t ARAPAHOE FORMATTON 

16.4-17.0’: CLAYSTONE: light gray (N 
7/0) ;  coal; dense; moist. 

Total depth measured 17.8’. 
Adjust depth. 

a. 

* -  

-- 
17.8- 18.8’ SAMPLE, 
Recovered 1.8/1.0’ = 180%. 
CLAYSTONE: same as above except .- stained with light brown ( 5  YR 5/6); 
blocky structure; moist to dry. 

18.8- 19.8’ SAMPLE. - -  Recovered 0.4/1.0’ = 40%. 
CLAYSTONE: same as above. 

9 

19.8-21.3’ SAMPLE, 
=-  Recovered 2.2/1.5’ = 147%. 

CLAYSTONE: same as above. - 
TOTAL DEPTH: 21.4’. 



L O G  
OF 

B O R E H O L E  

5 

10 

15 

20 

0.0-2.0 ’ SAMPLE, 
Recovered 1.8i2.0’ = 90%. 
0.0-1.1’: GRAVEL: dark yellowish brown 
(10 YR 4 /2 )  and dusky brown (10 YR 
2/2): clay. silt. and sand; gravel is angular 
to subrounded; caliche: moist. 
1.1-1.8’: CLAY: moderate reddish brown 
(10 YR 4/6) w i t h  dark yellowish brown 
(10 YR 4/2): contains roots: angular peb- 
bles: slight HCI. reaction; dense; moist. 

2.0-4.0’ SAMPLE, 
Recovered 0.812.0’ = 40%. 
CLAY: same as above except no HCI reac- 
tion and more sandy. 

4.0-6.0 SAMPLE 
Recovered 0.712.0’ = 35%. 
CLAY: same as above except dry 

6.0-8.0‘ SAM P L L  
Recovered 0.8j2.0’ = 40To. 
SAND: light brown (5 YR 5/6); coarse: 
angular: pebbles and silt: no HC1 reaction; 
dry, moist in shoe. 

Total depth measured 7.8’. 
Adjust depth. 

7.5-9.8 ’ SAMPLE. 
Recovered 1.312.0’ = 65%. 
SAND: same as above except chunks of  
bedrock: moist to very moist at the 
bottom of the run. 

S r m e l o r  C o l l o c t o d  or / O t h e r  t o r t 8  ? o r f o r m o d  

HNu background - 
0.2. 
O V A  background = 
1.4-1.8. 
Ludlum background 
= 0. 

9.0-1.8’: HNu: 0; 
O V A  1.7. 

2.0-2.8’: HNu: 2.1; 
OVA: 1.5. 

4.0-4.7’: HNu: 0; 
OVA: 1.4. 

6.0-6.8’: HNu: 0.4; 
OVA: 0.1. 

7.8-9.1’: HNu: 0.2; 
OVA: 1.8. 

9.8-11.8’: HNu: 0; 
OVA: 7.0. 

t ? 0- 13.0’: HNu: 0; 
OVA: 1.0. 

14.0-15.8’: HNu: 0; 
OVA: 1.2. 

15.9-16.9’: HNu: 0; 
OVA: 0.8. 

46.9-18.5’: HNu: 0; 
OVA: 0.8. 

~ r g o  ‘ o f  J 



L O G  
O F  

BOREHOLE 

~ o c a t l o n  Rockv Flats Plant: Landfill Area B o r o h o l ~ / W o l l  NO. 68-87 (cont'd.) e Coordln8tos Ground Surtaco E lovat ion 

T o t a l  Dopth 

Drllllng Company 

D8tO DrLIIod 

Drilling Mothod 

Loggod By 
Goologist  

W i t o r  L o v o l  Entounto rod  

St8t iC  

Dr111or 

Holpor  

Drll l ing Fluld 

Chockod  By 
S i t 0  M8n8g.r 

CEARP  Y8nas.r 

Commontm 

I 

/ Lithologic Do8cr ipt lon 

9.8-11.8' SAMPLE, 
Recovered 2.212.0' = 110%. 
9.8-10.05': SAND: same as above. 
10.05-11.15': SANDY CLAY: pale olive (10  
Y 612) stained with light brown ( 5  Y R  
51G); mica; coal; quartzite: no €IC1 
reaction: moist. 
11.5-11.8': SAND: dark yellowish orange 
(10 Y R  616): coarse aneular quartzite 
cobbles: sand g r a i n s  are very n n e u l a r :  
feldspar: wet.  

Total depth measured 12.0'. 
Adjust depth. 

12.0- 14.0' S AMPZE, 
Recovered 1.Ol2.0' = 50%. 
SAND: same as above. 

14.0-16.0' SAM P L E  
Recovered 1.812.0' = 90%. 
14.0-15.3': SAND: same as above. 

A R A P A H O E  FORMATION 

15.3-15.5': SANDSTONE : light gray (N 
710): some clay; subangular; clean sand: 
moist to wet. 
15.5-15.8': CLAYSTONE: light gray (N 
710)  stained with dark yellowish orange 
(10  YR 616): blocky structure, slightly 
moist to dry. 

t Total  depth measured 15.9'. 
Adjust depth. 

Sampior  Col loetOd or  / Othor t o r t s  Portormed 

19.0-20.0': HNu: -0; 
OVA: 0.4. 

P i g .  2 o t 3  



L O G  
OF 

BOREHOLE 

L o e a t i o n  Rockv Flats Plant: L a n d f i l l  Area Boroho 
Coordlnat.8 Ground 

./W.il  No. 
S u r f a c o  E 

68-87 

0v.tion 

(cont ' d . ) 

Orllllng Company 
Oat. Drti iod 

Drilling Yothod 

Loggod B y  
Goologlst 

W a t o r  L o v o i  E n c o u n t o r o d  

stat ic  

Orlt lor  

Holpor 
Oril l lng Fluid 

C h o c k o d  81 
Sit. Managor  

CEARP  Managor 
Commontr  

t 
Y L i t h o l o g i c  Ooscr lpt lon 

15.9-16.9' SAMPLE, 
Recovered 1.2/1.0' = 120%. 
CLAYSTONE: light olive gray ( 5  Y 5 / 2 k  
stained with  dark yellowish orange (10 
YR 6/6) and light brown (S Y R  5/6); 
blocky structure: coal: moist. 

46.9-ia.9' SAM P L L  
Recovered 1.612.0' = 80?& 
CLAYSTONE: same as above. 

Total depth measured 19.0'. 
Adjust depth. 

19.0-~0.09 SAMPLE 
Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above but sliglltly 
sandy; moist. 

T O T A L  DEPTH: 20.0'. 

Samptor  C o l t o c t o d  or 
Other  Tost8  POr fOrmod  / 



L O G  
O F  

B O R E H O L E  

- L o c a t i o 0  Rockv F l a t s  P l a n t :  L a n d f i l l  Area Eoroko lo  W o l l  NO. 
C o o r d i n a t o r  N 3 9 5 8 8 . 0 9  E 2 1 0 9 8 . 7 9  G r o u n d  S u r f r c o  E l o v a t l o n  596 6 . 3 0 '  
T o t a l  D o p t h  1 7 . 0 '  w i t o r  L O V ~ I  E n c o u n t o r r d  None 

Drl l l lng C o m p a n y  Bovles Bros. ~ r 1 1 1 . r  S .  B r a d f i e l d  
Oat .  Or l l lod  December 14, 1 9 8 7  ~ 0 l p . r  K. P a r k e r  
Orl l l lng Yothod  Hollow S t e m  Auger D r l l l l n g  f l u i d  .-, 

s t a t i c  7 . 4 0 '  w u i a a )  

Lo99.d BY R. Treat 
Gooloslrt  

Chock04  BY 
a l t o  Yonagor  

C f A R P  M a r a e o r  

Commontr  
~~ 

S a m p l e r  C o l l o e t 0 4  or 
Ll thologlc  D o r c r l o t l o n  h o r  t o r t s  Portormod 

/ / 

ROCKY FLATS ALLUVIUM . 
A M P L E  

0.9/2.0' = 45%. 
C L A Y E Y  GRAVEL:  dusky brown (5 Y R  
2 / ? )  to moderate brown (5 Y R  414): 
slightly sandy; cobbles: gravel 0.25 mm to 
2.25 mm: angular and subangular: 
moderately cemented; dense: moist. . 

.. . 1  

10 

15 

2.0-4.0' S A M P E  
Recovered 1.8/2.0' = 90%. 

moderate brown (5 Y R  4/4) ;  fine and 
medium-grained sand ranging (2.5-2.0 0) 
up to (0.0-0.5 0) with 1.25 mm gravel, 
angular and subangular; scattered gravel: 
moderately cemented: poorly sorted: 
moist. 
2.8-3.8': SAND AND GRAVEL: light 
brown (5 Y R  6 / 4 )  to varying pale yellow- 
ish brown (10 Y R  6/2) ;  sand ranging (3.0- 
2.5 0) to (0.5-0.0 0): scattered gravel 
ranging 0.25 mm to 1.75 mm: gravel 
angular and subangular and few sub- 
rounded; poorly sorted; weakly cemented: 
l ight  moist. 

2.0-2.89: SANDY CLAYEY GRAVEL : 

4.0 - 6 .O ' S AMP LE, 
Recorded 0.8/2.0' = 40%. 
G R A V E L L Y  SAND: l ight  brown (5 Y R  
6 / 4 )  to varying moderate brown (5 Y R  
4/4): sand (3.0-2.5 0) to (0.0-0.5. 0): 1.2s 
m m  scattered gravel subangular, sub- 
rounded. and angular; poorly sorted: 
weakly cemented: l i g h t  moist. 

HNU Background=l.O 
OVA Background=O.Z 
Ludlum Back- 
gr o u n d=O. 

No readings above 
background. 



L O G  
OF 

BOREHOLE - 

Location Rockv Flats p- ill Area E o r ~ h o l o / W o l l  NO.  7fl - 8 7  f r n n t ‘ r i  

COOrdin8tO8 Ground Sur laco  Elovatlon 

Total D ~ p t h  W a t e r  L o v o l  Encountorod  

S t a t i c  
Drilling Company 

D 8 t O  DrillOd 

Drilling Mothod 

D r i l l o r  

Holpor  

Dri l l ing Fluld 

C h e c k o d  B y  
S i t 0  Managor 

C E A A P  Managor 
Commonts 

, 

Lithologic  008cr lp t ion  Y 

T 
6.0-8.0’ SAMPLE,  
Recovered 0.1/2.0’ = 35%. 
SAND: light brown (5 YR h/4) sand rnng- 
iiig (2.5-2.0 0) to (0.5-1.0 0); scattered 
gravel 0.25 mm to 3.50 mm: angular and 
subangular: poorly sorted; weakly 
cemented: light, moist. 

~ . O ~ l o , o *  SAMPLF. 
Recovered O.O/?.O’ = 0%. 
Cuttings indicate clayey sand with some 
gravels. 

10.0-12.0’ S A M P L L  
Recovered 0.01Jl2.0 = 0.12?‘0. 
Sample retained as a large size gravel 
measuring 4.25 mm; subrounded. 

42.0-14.0’ SA MP I E 
Recovered 2.0/2.0 = 100%. 
12.0-13.5’: C L A Y E Y  SAND: moderate 
brown (5 Y R  4/4) to varying light brown 
of (5  YR 5/6) to (5 YR 6/4) sand: fine- 
grained (3.0-2.5 0) and (2.5-2.0 0); poorly 
sorted, weakly cemented: moist. 

ARAPAIIOE FORMATION 

13.5-140’: C L A Y E Y  SANDSTONE: pale 
yellowish brown (10 YR 6 / 2 )  to dark 
yellowish orange (10  Y R  6/61 to l i g h t  
gray ( N  710) streaked; grain size (2.5-2.0 
0): subrounded aud rounded: severely 
oxide stained: massive; poorly sorted: 
highly weathered; moist. 

Samalos C o i l o c t o d  or / Othor  t o s t 8  P o r f o r m o d  



L O G  
O F  

B O R E H O L E  - 

L o c a t i o n  Rocky Flats p Boroholo/  W 011 NO. - f r w ’ r l  1 

Co0rdlnat.r G r o u n d  S U r ? J C O  Elovat lon 

T o t a l  Depth w JtOr L o v o l  E n c o u n t o r o d  

Orllllng Company 

Oat. DrIIIod 

Orllllng Mothod Or l l l ing  F l u l d  

L o g g o d  By 
G o o i o g i r t  

C ommontr 

I 

L l t h o l o g l c  D o r c r l p t l o n  

t 
14.0- 16.0’ SAMPLE, 
Recovered 2.012.0’ = 100%. 
CLAYEY SANDSTONE varying brown 
and gray as noted in previous run; con- 
tinued severely oxide stained; fine- 
grained sand (2.5-2.0 0); massive; 
moderately cemented: moist. i 
16.0-17.0’ S A M P L E  
Recovered l . O / l . O ’  = 100%. 
S A N D Y  CLAYSTONE: medium dark gray 
( N  J/O): slightly weathered: fine-grained 
sands: massive; low plastic: biockv: rnod- 
erately cemented: w i t h  thin oxide (Fe) 
streaks noted; moist. 

T O T A L  DEPTH: 17.0’ 

Sampioa C o l l o o t o d  or  / Othor  t o r t s  P o r f o r m o d  



L O G  
O F  

B O R E H O L E  

L O C J t l O R  b c k v  F l a t s  P l a n t ;  L a n d f i l l  Area B o r r k 0 1 0  W O I I  N O .  71-87 
C o o r d i n a t o r  3 40339.90 E 20991.74 G r o u n d  S u r f ~ e r  E i r v r t l o n  5963.39 '  
T o t a l  D r p t k  18.5 '  ~ ~ t r r  L O V O I  E n c o u n t r r o d  5 .0 '  

Dri l l ing C o m p a n y  B o v l e s  B r o s .  D r i l l e r  S .  B r a d f i e l d  
O a t .  Dr l l lod  December  1 0 ,  1987 ~ . l p . r  K. P a r k e r  

Drilling Y o t h o d  Hollow S t e m  Auger  Dr i l l ing  F l u i d  None 
Loggod DY J. Bacchus C h o c k e 4  DY 

S t a t i c  Ir.62' (&/11/88) 

~ 0 o l o q i . t  $ I t .  Managor 

CEAnP Maragor 

Cornmonte 

rmpl.8 ColJoeto4 or 
kor  T O 8 t S  ? o r t o r n o d  L l thologle  D o r e r i g t i o n  

- 
0 

5 

10 

15 

9.0-2.0* SAMPLE. 
Recovered 0.6/2.0' - 30%. 
SOIL: 
angular pebbles; sand; cal iche;  moist. 

grayish brown (5 YR 3/2); roots; 

2.0-4.0' SAMPLC. 
Recovered 1.1/2.0' = 55%. 
CLAYEY SAND: yellowish gray ( 5  Y 
7/2);  high amount of caliche; angular 
pebbles of quartzite  and igneous rock; 
contains chunks of c lay  bedrock; slightly 

4.0-5.0' SAM? 

CLAYEY SAND: same as above except 
less c lay  and much more caliche. 

3.0-7.0' SAMPLC. 
No recovery; drilled with center bit. 

l!FB 6 5-8.5' SAMPLE. 
* Recovered 1.5/2.0' = 75%. 

CLAYEY SILTY SAND: dark yellowish 
orange (10 YR 6/6); ciasts of quartzite;  
no HCI reaction; wet on top of the run; 
very moist. 

- - - - -  
- - - -  _- - - -  - - - -  _ _ _ _ -  _ _ _ _ -  - - - -  - - - -  - - - -  - - - - -  - - - -  - - - -  _----  ---- - - -  ---- 

0 V A back gr ou n d 4 . 7  
HNu background=0.4 
No readings above 
background. 



LOG  
OF 

B O R E H O L E  

e ~ ~ ~ ~ t l ~ ~  Rocky Flats Plant; Landfill Area Boroholo/Woll  No. (cont’d*) 
COOrdln8tO8 Ground Sur taco  EIov8tlon 

Total  Dopth W8t.r L o v o l  Encountorod  

St8t iC  

Drllling Comprny 

D8tO-DrIilod 

Drllling Mothod 

L o g g o d  B y  
GOOlOgi8t 

D r l l l o r  

Holpor 

Dri l l ing F l u l d  

C h o c k o d  B Y  
Sit0 M8n8g.r 

Commont8 

Sampler Col loetod  or 
L i thologic  Do8crtption hor To r t8  Portormod 

+ I  

t 

Recovered 1.6/2.0’ = 80%. 
9.0-10.2’: SANDY CLAY: dark yellowish 
orange (10 YR 6/6); large angular 
pebbles; small angular cobbles; no HCl 
reaction; moist to wet. 
10.2-10.6‘: SANDY CLAY: light gray (N 
7 / 0 )  stained with dark yellowish orange 
(10 YR 6/6); fine-grained sand; moderate 
HCI reaction: moist. 

k 

1 1 .O- 13.0’ SAMPU.  
Recovered 1.6/2.0’ - 80%. 
11.0-11.4‘: SANDY CLAY: same as 

11.4-13.0’: SANDY CLAY: light gray (N 
?/O); stained with dark yellowish orange 
(10 YR 6/6); angular pebbles of feldspar 
and quartzite; moist to wet. 

-- above. 

-- 

13.0- 1 5.0’ SAMPLE. 
-w Recovered 1.1/2.0’ = 55%. 

_- above. 
13.0-13.5’: SANDY CLAY: same as 

-- ARAPAHOE FORMATTON 

-- 13514.1’: CLAYSTONE: light gray (N 
7 / 0 ) ;  stained with dark yellowish orange -- (10 YR 6/6); dense; moist. 

15.0- 17.0’ SAMPLF. t Recovered l.lD.0’ = 55%. 
CLAYSTONE: same as above except t contains coal; slightly moist. 

t - 1 I I 



LOG 
OF 

BOREHOLE 

~ o c a t l o o  Rocky Flats Plant; Landfill Area B o r o h o l o / W o l l  No.  (cont'd*) 
Coordlna108 Ground Sur faco E l o v r t l o n  

Total Dopth Wator  L o v o l  Encountorod  

Stat ic  

Drilling Company 

D8tO Drll lod 

Drll l lng Mothod Dr l l l ing  Fluld 

Loggod B y  
Goologlst 

Chockod B y  
S l t o  Managor  

C E A A P  Manager  ' 

Commontr 

/ 
Lithologic Dorer ip t ion  

e 
f 

t t  

17.0- 19.0' SAMPLE. 
Recovered 0.6/2.0' = 30%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 18.5'. 

Same108 Col loctod  or  / Othor t o r t 8  P0rfOrm.d 



L O G  
O F  

B O R E H O L E  

- L o c r t l o o  Rockv Flats P l a n t ;  Landfill Area B o r r k o l r ~  W r l l  NO. 7 7  87 
C o o r d i n r l r s  N 39459 .12 E 20855.24 G iound  S u r t a c r  E l r v r t l o n  59 69.11'  

T o t a l  D O p t k  15.0'  W a t r r  L e v o r  E n c a u n t o r r d  6 . 0 '  
s t a t i c  2.13 '  (&/11/88) 

Drllling C o m p r n y  Boyles B r o s .  D I I I I O ~  S .  Bradf ield 
D i t 0  0rlll.d December 1 6 ,  1987 no lpor  K. Parker 

oriliing u o t h o d  Hollow Stem Auger D r i l l i n g  Flu id  None 
Loggod B y  Fz. Trent C k o e k o d  BY 

0 

aoologlrt  a l t o  Wanasor 

C I A a ?  m.r.*or 
Commontr  

L i t h o l o g i c  D o r c r l p t l o n  

I I I 

CKY FLATS ALLUVIUM 

9.0-7 0' sAMPT.E* 

0.0-0.3': C L A Y  AND G R A V E L :  dusky 
Recovered 1.8/2.0' = 90%. 

brown ( 5  Y R  2/2); scattered cobbles; sub- 
angular and subrounded gravel with 
numerous roots: moderately cemented: 

5 0.3-1.8': SAND AND G R A V E L :  grayish 
orange (10 Y R  714) to some dark yellow- 
ish orange (10  Y R  6/6) :  sand (2.5-2.0 0) to 
scattered (1.0-0.5 0); gravel ranging from 
1.25 mm to 2.75 mm: subangular and 
subrounded: very calcareous: weakly 
cemented: moist. 

- 

- 10 Kecovered 1.011.5' = 67%. 
SAND AND G R A V E L :  very pale orange 
(10 Y R  8 / 2 )  to some dark yellowish 
orange (10 Y R  616) to l i g h t  brown ( 5  Y R  
5/6) :  sand ranging (2.5-2.0 0) to scattered 
(0.5-0.0 0); gravel ranging 0.25 m m  to 2.25 
mm: subangular, subrounded. and few 
rounded: weaklv cemented: poorly sorted; 
very calcareous: moist. 

3.S-4.0' Center bit drill. - 15 

4.0-6.0' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SAND WITH S C A T T E R E D  G R A V E L :  

- 20 

S r m p l o r  Col loctod  er / Other  T a r t r  C o r f o r n o d  

HNu Background4 .6  
OVA Background~1 .2  
Ludlum Back- 
gr ou n d-0 

9.0-1.8': Readings oa 
core: HNu = 5.4; 
O V A  = 4.2. 

Q J :  Direct hit 
sample: 72870000DH. 

'3.0-3.0': Readings on 
core: HNu = 0.0: 
O V A  = 1.4. 

20-3.0': Direct hit 
sample: 72870002DH. 

4.0-5.0': Readings on 
core: HNu = 1.5; 
O V A  = 0.0. 

4.0-5.0': Direct hi t /  
upper contact sample: 
72870004UC. 

6.0 - 8, K: Wa t e r 
ta blelcontact sample: 
72870006WT. 

&0-10.0': Bedrock 
sa m p I e: 7 2 8 7000 8 B R . 



LOG 
O F  

BOREHOLE 

Locat ion  Rockv F l a t s  P l a n t :  L a n d f i l l  Area Boroholo/ w 0 1 1  No. 72-87 ( c m t  ' d .  
Coord inat .8  G r o u n d  S u r f a c o  E l o v a t l o n  

T o t a l  Dopth  W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Drllllng Company  Drlt lor 

DJtO Drll lod Holpor  

Drilling Mothod Drl l l lng Fluld  
L o g g o d  B y  C h o c k o d  B y  

Goologlet Slto  M a n a g o r  

C E A R P  M8n.g.r 
Commonts  

AMPLE. 
Recovered 2.012.0' = 100%. J, 3.0- 13.6': Fi eid 
6.0-6.5': SAND A N D  SCATTERED screen readings: 
GRAVELS: light brown (5 YR 5 / 6 )  to  HNU = 0.4 (1.S); 
moderate  brown ( 5  YR 414): sand  ( 2 5 - 2 . 0  OVA = 0.0 (0.0). 
0) a n d  (1.5-1.0 0): rounded: non-cemented: 
poorly sorted: wet a t  6.0'. 

RM TI N 

6.5-8.0': CLAYEY SANDSTONE: varying 
light brown (5  YR 516) a n d  (5 YR 6/4) to 
moderate  brown ( 5  YR 4 /41  with pale 
yellowish brown (10 YR 6/2); sand  (3.0- 
2.5 0); weakly to non-cemented: poorly 
sorted; moderately oxide ( F e )  stained; 
highly weathered very moist to moist. 

8.0-10.0' SAMPLE. -- Recovered 2.0/2.0' = 100%. 
CLAYEY SANDSTONE: varying l ight -- brown (5  YR 6 i J )  and  (5 YR 516). light 
brownish pray ( 5  YR 611). and  brownish -- gray (5 YR 4/1); f ine-grained sand  of 
(3.5-3.0 0) low to possible medium plastic; -- hardened  small calcite fragments; moder- 
ately cemented: poorly sorted; moderately -- oxide ( F e )  stained: highly weathered. 
moist. 

-- 
-- 
-II 

_ _  10.0-12.0' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

m-13 .0  ' SAMPI& 
-- 
_ _  Recovered 0.0/1.0' = 0%. 



LOG 
O F  

BOREHOLE 

-' 

Location Rockv Flats Plant: Landfill Area 
C oord ln i tos  

t o t a l  Dopth 

-- 
- 

Orllllng Company 

011. Drlllod 

Orllllng Mothod 

Logeod 0y  
GOologl8t 

13.0-15.0' SAM PLE. 
Recovered 0.6J2.0' = 30%. 
SANDY C'LAYSTONE: m e d i u m  pray (N 
5/0):  medium i f  not highly plastic; mod- 
erately cemented: f ine-grained sand (3.5- 
3.0 0); weathered, moist. 

m 

TOTAL DEPTH: 15.0'. 
a m  

m 

m 

.I 

-m  

- 
m 

-m 

-- 
-- 

L 

m 

B o r o h o l o / W o l l  No. 72-87 ( cont 'd ,  
Ground S u r f r c o  Elorat lon  

W i t o r  L o v o l  E n e o u n t o r e d '  

Stat i c  

H o l p o r  

Drll l lng Fluid 

Chockod  By 
S i l o  Managor  

CEARP Yan8g.r 

C ommonts 

I 

t 
t + 

Samples Colloc tod  or  / O t h o r  Tor t s  Por to rmod  
/ 



LOG OF BOREHOLE 

QA RY/DATt$b,&--? ~ 0 %  /,7+ 4 -90 
LOCATloN 
COOROINA ES N39,332.69 €19,481.76 (RFP) WAlER LEVEL ENCOUNTERED 19.5' ' 
TOTAL DEPTH 27.5' STAIIC 20.19' (10/13/89) 

DRILLING COMPANY Boges bothers ORlLLlNC TUB- None 
DATE DRILLED May 8 and 18, 1989 CIIECKED BY 
DRILLING ME11100 Hollow Stem Auger SITE MANAGLR 
LOGGED BY R.T. Treat 

GEOLOGlST CEARP MANAGER 

B@f?FHOLE/M 1 I No. OlQ6089 
C#OJND SClRr ACE EL€VAnr)N 5993.3' Rocky Flats Plant: Landfill Area 

DRlllER K Pakar HLLPER A Bodoy 

COMMENTS Dry ice was placed down hollow stern auqer startinq at 9.5' to neutralize the methane (lases 
encoun twed down hole. 

ARTIFICIAL FILL 

0.0-1.5' SAMPLE. 
Recover& 1.2/1 .5' = 80%. 
CLAYEY GRAVEL: light brovn (5 YR 5/61, grayish 
brown (5 Y R  3/21 and &rate yellowish brown (10 
YR 5/41; same sand; gravel (0.10 m to 4 1/2") 
with some asphalt; angular, subengular and feu 
subrounded; weakly cmmted; poorly consol idated; 
feu roots; Lou to no plasticity; Slightly mist .  

1.5-3.5'  SAMPLE. 
Recovered 0.25/2.0' = 12%. 
CLAYEY GRAVEL: sam as above. 

3.5-5.5' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
CLAY AND GRAVEL: dusky brown (5 YR 2/21; pale 
brwn (5 Y R  5/2) and some light brow (5 YR 5/61; 
trash consisting of d chips, dry wall, plywood 
chips; fine- and medim-grained sand; gravel (0.20 
tmn to 3.25 mn); wcakly cwoiidatcd; m-plastic; 
mediun stiff; moist. 

HNU Background: 0.0 
OVA Background: 1.0 

Explosimeter was used 
during the drilling of 
this boring. 

A11 readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
d e s s  othervise noted 
beLou. 

OVA was off scale in the 
augers and breathing tone 
during the entire 
drilling effort. 

TRIP BLANK SAUPLE 
lB050889B 

0.0-1.2' SAMPLE 
(VOAS OnlY) 

0.0-6.0' SAMPLE 
LF01890006 
LF01890006FB 

3.5-4.8' SAMPLE 
( V a t  only) 
LFOl890305 

4 PAGE I OF 
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LITIIOLOGIC DESCRIP'TION 
SAMPI rs rnt I r rm  

OR UllltR lK1S 
PERFORMED 

5.5-7.5' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
CLAY WITH SANDY GRAVEL: dusky brwn (5 YR 5/21: 
pale brow (5 YR 5/21: yood fragments; W y r :  
asphalt and gravel (0.25mn to 1.75 mn): very flm- 
grained sand (3.5-3.0 phi); ueakly c m t e d ;  
poorly consolidated; stiff; tow plasticity: moist. 

7.5-9.5' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CLAY UlTH SANDY GRAVEL: same as above. 

Note: 9.5-10.5': Drilled uith center bit. NO 
s-le recovery. 

10.5-11.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
LANDFILL DEBRIS: grayish black (N 2/01 to dusky 
brom (5 YR 2/2); paper; wod; sam scattered 
gravel (0.25 mn); angular to subangular. 

11.5-13.5' SAMPLE. 
Recovered 1 S f 2 . 0 '  = 75%. 
LANDFILL DEBRIS: sama as above; gravelly clay uith 
glass; uire: yood and paper. 

7.5-7.7' SAMPLE 
(vas only) 
L F01890709 

10.5-11.5': Reading on 
* core: 

OVA: 75 

11.5-13.5': Readings on 
core: 
OVA: 55 
HNu: 4.5 

11.5-13.0' SAMPLE 
(vas only) 
LF01891214 

12.0-15.7' SAMPLE 
LF01891218 
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P t R FOR M C U 

13.5-15.5' SAMPLE. 
Recovered 0.4/2.0' = 20%. 
LANDFILL DEBRIS: same as above. 

15.5-17.5' SAMPLE. 
Recovered 0.2/2.0' = 10%. 
CLAY: moderate brown (5 YR C/4)  to grayish brow 
(5 YR' 3/21: some uood; low plasticity; ueakly 
canted; moist. 

\ /  r, 

17.5-19.5' SAMPLE. 
Recovered 0.2/2.0f = 10%. 
CLAY: pale brow (5 YR 5/21 to grayish brow (5 YR 
3/2); some gravel; weakly cenmted; poorly 
consolidated; low plasticity; moist. 

\ 

0- I _-- 
ROCKY FLATS A L L m  - . 

19.5-20.5' SAMPLE. F '/ 
Recovered 1.2/1.0' * 120%. 
CLAYEY SAND AND GRAVEL: pale yellwish brow (10 
YR 6/21 to dark yellowish orange (10 YR 6/6); 
severely oxide stained; very fine-grained (3.5-3.0 
phi)  to fine-grained (2.5-2.0 phi) sand ;gravel 
(1.25 mn to 1.75 mn); subromded; roudcd; ueakly 
cemented; very moist to moist. 

20.5-21.5' SAMPLE. 
Rccovered l.O/l.O' = 100%. 
CLAYEY SAND AWD GRAVEL: dark yettowish orange (10 
YR 6/6) to light brown (5 YR 5 / 6 ) ;  gravel (1.25 mn 
to 2.25 mn); subangular; subrounded; fine-grained 
(2.5-2.0 phi) to coarse-grained (1.0-0.5 phi) 
sand; weakly cmnted; poorly consolidated; mdiun 
dense; severely oxide staid; moist. 

13.5-15.5': Reading on 
core: 
HNU: 2.5 
15.5-17.5': Readings on 
core: 
HNu: 1.8 
OVA: 3.0 

15.5-15.7' SAMPLE 
(VOAS only) 
LF01891618 

17.5-21.5' SAMPLE 
Lf01891822 

19.5-20.5': Reading on 
core: 
OVA: 2.4 

19.5-20.5' SAMPLE 
(vas only) 
LF01892021 
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21.523. 5' SAMPLE. 
Recovered 2.0/2.O' = 100%. 

~ ~. . _  
21.5-22.1': CLAYEY U N O  All0 GRAVEL: s m  as above. 

ARAPAHOE/LARAMlE FORMATION 

22.7-23.5': CLAYSTONE: pale yellowish brovn (10 YR 
6/2); light olive gray (5 Y 5/21: massive; 
hoygcncous; mediun plasticity; d i m  hard; 
slightly oxide stained; moist. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: sane as above; severely oxide s t a i d  
at 23.5-24.5'. then moderately to slightly stained 
in Lower run; medim gray (N 5 / 0 )  to mdiun dark 
gray ( W  4/O). 

25.5-27.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: same as above; more Sand; 
slightly moist. 

TOTAL DEPTH = 27.5' 

21.5-23.5' SAMPLE 
(VOAS only) 
LF01892224 

22.7- 27.3' SAMPLE 
LF01892327 
LF 018923271) 

f3 .S- 25.5' SAMPLE 
(VOAS only) 
LFOl892C26 



LOG OF BOREHOLE 

n c 
L 

‘j LITHOLOGIC DESCRIPTION 
o_ v 

Q 5 2  
0. u a  X W  s 753 3 2  

TOTAL DEPTH 45.0’ STAllC 22.88‘ (09/27/89) 

DRILLING COMPANY t3oYe Brothers 
DATE DRILLED unv 74  - 75 WS 
DRILLING MEMOO SITE MANAGER 
LOGGED BY S.P. c Pr 

MilLLER K. Parker HELPER R. Orr 
DRILLING RUlO 
CHECKED BY -4 A’ &A 

CEARP MANAGER 
. .  . .  %OGIST 

COMMENTS h v  ice y103 in the to on 
frnm thn laadfill rnk  

SAMPLES COLLECTED 
OR OTHER ESlS 

PERFORMED 

ARTIFICIAL FILL 

0.0-1 . o f  SAMPLE 
Recovered 0.3f1.0’  = 30%. .. 
SAND AND CLAY: moderate yellowish brow (10 YR 
5/41; scine t to 2 cm gravel; fine- to very coarse- 
grained sand; poor sorting; angular; quartzose; 
non-strat i f ied; unconsolidated; non-cemented; 
loose; dry. 

1.0-3.0’ SAMPLE. 
Recovered 1.1/2.0f = 55%. 
GRAVELLY CLAYEY SAND: moderate yetlowish brown (10 
YR 5/C) ;  fine- to very coarse-grained sand; 1 to 2 
cm gravel; poor sorting; angular to subangular: 
quartzose; non-stratified; unconsolidated; non- 
cemented; loose; dry. 

3.0-4.0’ SAMPLE. 
Recovered 0.2f1.0‘ = 20%. 
SANDY GRAVELLY CLAY: -pate yellowish brown (10 YR 
6/21: fine- to coarse-grained sand; 2 to 7 cm 
gravel to trace pebbies; poor sorting; subangular; 
quartzose: non-stratified; unconsolidated; non- 
cemented; mediun dense to loose; dry. 

4.0-6.0’ SAMPLE. 
Recovered 2.0/E.0f = 100%. 
SANDY GRAVELLY CLAY: moderate ye1 lowish brown (10 
YR 5/41: fine- to very coarse-grained sand; 1 to 5 
cm gravel; poor sorting; subangular; granite and 
quartzites; non-stratified; moderate 1 y 
consolidated; stiff; Low plasticity; slightly 
calcareous; moist. 

HNu Background: 0.0 
OVA Background: 0.0 
Explosimeter Background: 
0.0 

ALL readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

TRIP BLANK SAMPLE 
TB0524898 

0.0-2.0’ SAMPLE 
(VOAs only) 
LFO289BR0002 

0.0-2.1’ SAMPLE 
LF0289BR0003 

3.0’: Readings in Auger: 
OVA: 200 
Explosimeter: 15% LEL 
Reading on Core: 
OVA: 1.0 

- 

TRIP BLANK SAMPLE 
1805 25 896 



S 

6.0-8.0’ SAMPLE. 
Recwered 1.4/2.0‘ = 70%. 
UIiOY WVELLY CLAY: sme as a h ;  &rate 
yellowish bran (10 YR 5/41; d r a t e  olive b r a n  
(5 Y W); &rate reddish bran (10 YR 4/61; 1 
to 8 a grawl. 

8.0-10.0’ SAMPLE, 
Recovered 2.0/2.0‘ = 1ooX. 
UIiOY tRAVELLY CUI: SY as a&ve; moderate 
yollouirh b r a n  (10 YR S/4) to black (Y 1/01; 1 to 
4 a g r w e l ;  uood; plastic a d  metal debris. 

ROtXT FLATS ALLUVIUM 

10.0- 12.0’ SAMPLE , 
Recoverod 2.0/2.0‘ = 1ooX. 
CLAYEY SAM: grayish g r n n  (10 61 5/21 to 
yellowish gray (5 Y 7/21: soo. iron-oxide stain-- 
dark yellowish orange (10 YR 6/6); fin- to 
coarse-grained sand; 1 to 2 m gravel; poor 
sorting; srrb.ngular; qurrttose; slightly 
stratif i d  to Lriruted; mderattiy consolidated; 
wakty c.n*nted; d i m  dense; low plastic; moist. 

12.0-14.0P SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
CLAYEY SAND: light brow (5 YR 5/61; fin- to very 
coarse-grained sand; trace 1-2 cm gravel; poor 
sorting; subngular; qwrtzose lenses to mn- 
stratified; modaratety consolidated; weakly 
cemented; madim &me; low plastic; iron-oxide 
staining; moist. 

4.0-6.0’ SAMPLE 
(VOAS only) 
L F 0289BRW06 

6.0‘: Readings in Awer: 
OVA: 1000.0 
Explosiater: 100% LEL 
Reding on cuttings: 
OVA: 10.0 

8.0-10.0’ W C E  
(VOAS only) 
LFO2119BRO810 

70.0-15.7’ SMPLE 
LF0289BR1016 

12.0-14.0’ SAMPLE 
( v a s  only1 
LfOZBOBR1214 
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16.0-18.0' SAMPLE, 
Recovered Z.0/2.01 = 100%. 

* '  

' / / A 

- - I  13 -- - ., 
- - - ,  , ,/ - - .  

CUYEY GRAVELLY SAW: light brm (5 YR 5/61 to 
d r a t .  yellowish b r a n  (10 YR 5/41; fine- to 
w r y  coarse-grained sad; 1 to 2 u gravel; poorly 
sorted; ubngular; qwrtzoae; s l ioht ly  
stratified; very thin (1/2 a) clean m u d  lwa: 
mderately ccmolidated; weakly cemmted; medim 
danse to h e ;  mdirn to lou plastic; moist. 

14.0-16.0' SAMPLE. 

EUYEY SAND: 88 a b w :  dark yellowish orange 
Recovered 1.7/2.0' = 85X. 

18.0-20.0' SAMPLE, 
Recovered 1.9/2.0' = 9SX. 
18.0-18:S1: CGYEY GRAVELLY SAND: 1- 8s m. 
18.5-19.9': SAND: dark ye l lw i sh  orange (10 YR 
6/61: t r u e  silt; f i n -  to wry co8rse-grained 
s a d ;  scme (1 to 3 an) gravel; poorly sorted; 
ulwngular; qurrtzou to rrkoric; vransolidated; 
mn-stratified; mn-plastic; diu dense; wt. 

30.0-22.0' SAMPLE, 
Recovered 2.0/2.0' = 100%. . ._ - _ _  
20.0-20.9': SANOY GRAVELLY CLAY: dark ye l lw i sh  
orange (10 YR 6/6); fine- to coarse-grained sand; 
1 to 8 u gravel a d  pcbbla; poorly sorted; 
urbmgular; granite a d  qwrtzite; nm-stratified; 
mderately conroLidrted; non-cemented; medim 
plastic; very stiff to hard; a 4 cm smdy gravel 
tense at contact uith c lays tom bedrock; very 
mist. 

ARAPAHOE LARAMlE/FORMATTOW 

20.9-22.01: CLAYSTWE: l ight ol ive bron (S Y 5/6) 
to  light olive gray (5 Y 5/2); m-strat i f ied;  
b laky ;  wll cansolidated; non-canmtcd; iron- 
oxide W i n g ;  hard; d i m  to high pla8tic; 
weathered; mist. 

16.0-18.0' SAMPLE 
(WAS only1 
LF02899R1618 

16.0-19.9' SAMPLE 
LF02898R1620 

20.0-22.0' S W l E  
( v a s  only) 
LFO289WtO22 

p .  0-26.9' SAMPLE 
LFOZ89BR2127 
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30.0-32.0' S W L E  
Recovered 2.0/2.08 = 1ooX. 
CLAYSTONE: s- as above: lisht olive bran (5 Y 
5/61: d i u  gray (N 5/O, lfgtit olive gray (5 Y 
5/2); very nott ld;  high plastic; trace iron-oxide 
staining. 

If.0-W.0' SAMPLE, 
R a m m e d  2.0/2.0' = 1ooX. 
CLAYSTONE: s e  as above; olive gray (5 Y &/I);  
light o l i w  b r a n  (5 Y 5/61: dark gray (N 3 / 0 ) ;  
t r i n o t d ;  dark gray z o m  & to mgvrru a ide  
staining. 

34.0-35.0' SAMPLE 
Recowrd l.O/l.O' = 1ooX. 
CUYSTOWE: s e  as above; brownish black (5 YR 
2/1); diu gray (N 5 / 0 ) ;  med i u  dark gray (N 
4/01: mttled. 

35.0-36.0' SAMPLE, 
Recovered l.O/l.O' = 1ooX. 
CLAYSTOWE: as above; dark gray (N 3/01 to 
light olive gray (5 Y 6/1); slightly si lty; trace 
v e y  f i n - g ra i nd  s u d ;  sl ightly laotttd. 

36.0-37.0' SAMPLE. 
Recovered l.O/l.O# = 100%. 
CLAYSTOWE: sam as above; m e d i u  gray (N 6/01 to 
d i u  dark gray (W  4 / 0 ) ;  blocky to platy; wry 
hard. 

30.0': Reading in Auger: 
Explosirrter: 20% LEL 

32.0-34.0' SAMPLE 
(VW. only) 
L F0209BR3234 



37.0-38.0' SAMPLE 
Recovered l.O/l.Ol = 1OoL. . .. 

CUYSTOYE: &- is  rbo*l.. 

3 .0 -39 .0 '  SAMPLE. 
Recovered 1.011.0' = 1ooX. 
CLAYSTONE: sa& as rbo*l.; diu gray (N S/O) t o  
light g r l y  (N 7/01. 

39.0-40.0' S W L L  
Recovered l.O/l.O' = l a .  
CLAYSTOYE: S.I as above; dark gray (N 3 / 0 )  to  
light olive gray (5 Y 6/1); l r i n r t a d ,  
arid. staining in discrete Layers. 

40.0-11.0' SAMPLE, 
Racovered l.O/l.Ot = 100%. 
CLAYSTOWE: SI as W e .  

4 1 . o - c z . o * ~  
Recovered l.O/l.O' = 100% -- _.. 
CUYSTONE: SI as above; bronish gray (5 YR 4/11 
to diu dark gray (N 6/01. 

42.0-43.01 SAMPLE 
Recovered l.O/l.O' = 1ooX. 
CLAYSTONE: s e  es atme: increasing s i l t  content; 
increasing mnganese oxid. staining. 

43.0-U.0'  SAMPLE. 
Recovered O.C/1  .O1 = 40%. 
CLAYSTONE: S.I as above; t r u e  very fine-grained 
sad. 

U.0-15.0'  SAMPLE. 
Recovered 0.0-1.0' = OX. 

TOTAL DEPTH = 45.0' 

FIELD BLANK SAMPLE 
Lf0289BROOFB 
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LOG OF BOREHOLE 

& L,-/P-H 
Its Plant; Landfill Area 

,272.29 €20,465.42 (RFP) 
I C‘ 

DRILLING COMPANY Bodes Btothers 
OATE ORILLED Mav 1 and 2. 1989 
DRILLING METHTHOD Hollow Stem Auaer 
LOGGED BY R.T. Treat 

GEOLOGIST 

BOREHOLE/WELL NO. B206289 
GROUND SURFACE ELEVA 710N 5977.59’ 
WATER LEVEL ENCOUNTERED 12.5’ 

DRII.1 ER K. Parker HELPER R. Orr 
DRILLING FLUID None 
CHECKED BY 4~5‘ kik e a -  

STATIC 30.52’ (09/28/89) 

9% MANAGER 

CEMP MANAGCR 
COUMENTS 

ARTIFICIAL FILL 

0.0-1.5’ SAMPLE. 
Recovered 1.2/1.5’ = 80%. 
0.0-0.25’: SANOY CLAY: pale yellowish broun (10 YR 
6/21: trace to somc gravel; fine-grained (3.0-2.5 
phi) sand ; ueakiy cemented; poorly consolidated; 
mediun stiff; very moist. 

TOP SOIL 

0.25-0.50‘: CLAY AND GRAVEL: dusky broun (5 YR 
2/21: gravel (0.75 mn to 3.50 mn); angular, 
subangular and feu subrounded; poorly 
consolidated; abundant roots; slightly moist. 

ROCKY FLATS ALLUVIUM 

0.50-1.20’: SANDY GRAVEL: pale yellouish broun (10 
YR 6/21: medim-grained (2.0-1.5 phi) to very 
coarse-grained (-0.5 to -1.0 phi) sand; gravel 
(0.25 mn to 4.75 mn); weakly cemented; poorly 
consolidated; non-piastic; dense: dry. 

1.5-3.5’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. 
SANDY GRAVEL: dark reddish brown (10 R 3/41 to 
pale red (10 R 6/21; clayey (1.5-2.00 to trace 
clay (2 .0-2.3’) ;  fine-grained (3.0-2.5 phi) up to 
very coarse-grained (-0.5 to -1.0 phi) sand: 
gravel (0.15 mn to 2.10 mn); granite and 
quartzite; moderately cemented; mediun dense: 
moderately consolidated; siightly damp. 

HNu Background: 0.0 
OVA Background: 0.0 
All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
bel.ow. 

1.5‘: Reading in Auger: 
OVA: 0.2 

3.5’: Reading in Auger: 
OVA: 1.8 

IS= PAGE 1 
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3.5-6.5' SAMPLE. 
Recqvered 1.0/1 .O' = 100%. 
SANDY GRAVEL: same as above; somc clay. 

Note: 4.5-5.5': Drilled uith center bit. NO 
sample recovery. 

SAMPLES rnl I FCTO 

PERFORMED 
I! THOLOGI C DESCR 1P TION OR OMER rEsrs 0 k! € 2  (r 

4 -  s: g q  cnc 

5.5-7.5' SAMPLE. 
Recovered 1.3/2.0'  = 65%. 
SAND AND GRAVEL: dark yellouish orange (10 YR 6/63 
to pale yellowish broun (10 YR 6/21; very fine- 
grained (3.5-3.0 phi) to very coarse-grained (0.0 
to -0.5 phi) sand; gravel (0.25 mn to 2.25 mn); 
angular, subangular and feu subrounded; quartzite 
and granite; weakly cemented; poorly consolidated; 
medim dense; non-plastic; slightly mist. 

7.5-9.5' SAMPLE. 
Recovered l . l /2 .08  = 55%. 
7.5-7.8': SAND AND GRAVEL: same as above. 
7.8-8.4': CLAYEY SAND: Light gray (N 7/01 to 
streaks of moderate broun (5 YR 4/41: fine-grained 
(3.0-2.5 phi) sand; moderately cemented; weakly 
consolidated; medium dense; Lou ptasticiry; moist. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SAND: dark yellouish orange (10 YR 6/61 to 
pale yellouish broun (10 YR 6/21: very fine- 
grained (3.5-3.0 phi) to coarse-grained (0.5-0.0 
phi) sand; gravel (0.25 mn to 1.75 mn); 
subangular, angular and sane rounded; ueakly 
cemented; poorly consolidated; medim dense; 
moist. 

11.5-13.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
SAND: d e r a t e  yellowish broun (10 YR 5/41: some 
gravel (0.25 mn to 1.50 mn); fine-grained (3 .0-2 .5  
phi) to very coarse-grained (0.0 to -0.5 phi) 
sand; non-cemented; poorly consolidated; mediun 
dense; wet. 

3.5-4.5': Readings on 
core: 
OVA: 0.2  
HNu: 6.5 

4.5': Reading in Auger: 
OVA: 5.0 

5.5-7.5': Reading on 
Core: 
OVA: 0.4 

7.5-9.5': Reading on 
Core: 
OVA: 5 . 6  

9.5': Readings in Auger: 
OVA: t50 
HNu: 5.5  

9.5-11.5': Reading on 
Core: 
OVA: 2.2 

11.5-13.5': Reading on 
Core: 
OVA: 12.4 

13.5': Reedings in Auger: 
OVA: 150 
- 
HNu: 2.2 

12.5' 
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OR OIHER rws  

PERf ORMED 

13.5-14.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SAND: dark yellowish orange (10 YR 6/61 to Light 
brown (5 YR 5/61; s a  gravel; non-cemented; 
weakly consolidated; loose; non-plastic; uet. 

16.5-15.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
14.5-14.8': SAND: same as above. 

ARAPAHOE/LARAMlE FORMATlON 

14.8-15.51 CLAYSTONE: light gray (II  7/01 to mediun 
light gray (N 6/0); highly plastic; moderately 
cemented to weakly cemented; mediun hard; moist. 

15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: dark yellowish orange (10 YR 6/6) to 
streaks of pale yellowish brown (10 YR 6/21; trace 
fine-grained sand; highly plastic; moderately 
cemented; moderately consolidated; oxide stained; 
weathered; damp. 

17.5'-19.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; less iron-stained. 

19.5-21.5' SAMPLE. 
Recovered 2.0/2 .01  = 100%. 
CLAYSTONE: light olive gray (5 Y 6/11: moderately 
cemented; highly plastic; m e d i m  hard; massive; 
hmgeneous; blocky; slightly oxide stained; 
weathered; moist. 

13.5-lL.5': Reading on 
Core: 
OVA: 3.2 

14.5': Readings in Auger: 
OVA: 85.0 
- 
HNU: 0.3 

1L.5-15.5': Reading on 
Core: 
OVA: 4.0 

15.5': Readings in Auger: 
OVA: 18.0 
- 
HNu: 0.L 

15.5-17.5': Read ig on 
core: 
OVA: 2.0 
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21.5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. ~ - _ _  
CLAYSTONE: same as above; light gray (N 7/0) to  
mcdiun light gray (N 6/01; sane sand to sandy 
lensed; moist. 

25.5-25.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: Light m a y  (N 7 / 0 )  to predominantly 
dark yellowish orange (10 YR 6/6); some fine- 
grained sand; mcdiun plasticity; moderately 
cemented; moderately consolidated; medium hard; 
i ron-stained; massive; homogeneous; weathered; 
moist. 

25.5-27.5' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

29.5-28.5' SAMPLE. 
Recovered 2.W1.0' = 200%. 
CLAYSTONE: medium Light gray (N 6/01; trace fine- 
grained sand; massive; medium plasticity; 
hmgeneaus; moderately cemented and moderately 
consolidated; mediun hard; slightly weathered; 
slightly moist. 

28.5-29.5' SAMPLE. 
Recovered 1.0/1.0' = 100%. 
CLAYSTONE: medim dark gray (N &/a); some fine- 
grained sand; Lou plasticity; massive; 
homogeneous; ueakly cemented; poorly consolidated; 
medium hard; slightly moist. 

P A R  4 OF 
~~ 

SAMPl ES C O L L C C F O  
OR OWER KSTS 

PERFORMED 
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29.5-30.5' SAMPLE. 
Recovered 1.Ofl.O' = 100%. 
CLAYSTONE: same as above; some fine-grained sand 
to sandy. 

30.5-31.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: samc as above; Less sand and more 
ucathered; oxide stained, lensed and streaked; 
moist. 

31.5-33.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: dark gray (N 3/01: trace to scine very 
fine-grained sand; massive; mediun plasticity; 
moderately cemented; poorly consolidated; medium 
hard; slightly ueathered; caliche lense noted at 
33.2-33.25'; strongly reactive to HCl; very Light 
gray (N W O ) ;  slightly moist. 

33.5-34.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
CLAYSTONE: same as above; more very fine-grained 
sand. 

34.5-35.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: medium gray (N 5/0); some ctay; 
massive; homogeneous; very fine-grained (3.5-3.0 
phi) sand; low plasticity; moderately cemented; 
moderately consolidated; hard to mediun hard; 
damp. 

35.5-36.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above. 

36.5-37. 5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above; Slightly 
ueathered. 

30.52' 

34.5-35.5': Reading on 
Core: 
HNu: 2.0 

35.5': Readings in Auger: 
OVA: 0.2 
HNu: 10 

- 36.5': Reading in Auger: 
OVA: 2.0 

36.5-37.5': Reading on 
Core: 
OVA: 2.0 

37.5': Readings in Auger: 
OVA: 1.8 
HNu: 1.0 
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37.5-30.5 ' SAMPLE. 
Recovered 1.Wl.O' = 100%. 

38.5-39.5' SAMPLE. 
Recovered l . O / l . O 1  = 100%. 
SANDY SILTSTONE: same as above; mre very fine- 
grained sand. 

39.5-41.0' SAMPLE. 
Recovered 1.2/1.5' = 96%. 
SANDY SILTSTONE: medim gray (N 5/01; some Clay; 
very fine-grained (3.5-3.0 phi) sand; blocky; 
massive; hcmogeneous; moderately cemented; 
moderately consolidated; some slickensides 
apparent; tou plasticity; d i m  hard; 
unweathered; darrp. 

41.0-42.5' SAMPLE. 
Recovered 1.4/1.5' = 93%. 
SANDY TO SANDSTONE AND SILTSTONE: same as above; 
m r e  very fine-grained sand. 

42.5-44.0' SAMPLE. 
Recovered 1.1/1.5/ = 73%. 
SANDY SILTSTONE: same as above. 

44.0-45.5' SAMPLE. 
Recovered 1.5/1.S1 = 100%. 
SILTSTONE: grayish black (N 2/O) to dark gray (N 
3/01: saw very fine-grained sand; abundant 
lignite; hcmogeneous; ueakly cemented; moderately 
consolidated; blocky to. massive; slightly moist. 

44-72 

37.5-38.5': Readings on 
Core: 
OVA: 1.2 
HNu: 0.2 

38.5': Reading in Auger: 
HNu: 0.2 

38.5-39.5': Reading on 
Core: 
HNu: 0.4 

39.5': Reading in Auger: 
HNu: 1.0 
- 

41.0': Reading in Auger: 
OVA: 1.0 
- 

41.0-42.5': Reading on 
Core: 
OVA: 1.8 

- 42.51: Readings in Auger: 
OVA: 49.0 
HNu: 4.0 
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45.5-C6.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SILTSTONE: same as above; some more very-fine 
grained sand noted from 46-46.5'. 

C6.f-47.5' SAMPLE. 
Recovered. 1.0/1 .O' = 100%. 
CLAYEY SILTSTONE: same as  above: trace sand. 

TOTAL DEPTH = 47.5' 

47.5': Reading in Auger: 
OVA: 6.0 
- 



LOG OF BOREI-IOLE 

7.  /// -33 47 BOKfIlnI E/WLL NO. B7afj189 
GROUND SURFACE ELEVAION 5969.7' 

OA OY/DATE 40' b . 1  i 17/fi 
LNAII(IN FW- 
COORDINATES N39.566.50 E20.828 68 (RFP) WATER LEKL  ENCOUNTFRED None 
TOTAL DEPTH 30~0' STAllC None (09/28/89) 

DATE DRILLED 1q ion9 CYECKCD BY d / d  / I ?  4 "+ n- fL,-?( 

DRILLER J Pnrker HELPER A ~pdny 
DRILLING COMPANY a+ R r m  DRILLING RUlO . - e 

DRILLING MEMOO cfdlow Stem Auaer Si?'€ MANAGER 
LOGGED BY S.P. Coroenter 

CEARP MANACER 
. .  

GEOLOGIST 
COMMENTS Cl~ww; the of of the the 

landfill. 

LITHOLOGIC DESCRIPTION 
SAMPLES CnlLECTCD 
OR OTHER TESTS 

PERrORMED 

ARTlFICIAL F l L C  

0.0-2.2' SAMPLE. 
Recovered 1 .7/2.0' = 85%. 
0.0-0.7': SANDY CLAY: moderate ycllouish broun (10 
YR 5/41; sam gravel; vary s t i f f  to s t i f f ;  m i s t .  
0.7-1.7': GRAVELLY SAW AN0 CLAY: dusky yetlowish 
brow (10 YR 2/21: mdim dense, with asphalt and 
s c a t t e r d  m t a l  debris; moist. 

2.0-4.0' SAMPLE. 
Recovered 1 .45/2.0' = 72Z. 
SAND AM) CUI: dark yellwish brou, (10 YR 612): 
same g r a d ;  m - s t r a t i f i e d ;  fine to coarse- 
grained sands; s&angular; quartzites; mediun 
danrc; sam p p e r  a d  yood trash; m i s t .  

4.0-6.0' SAMPLE. 
Recovered O.9/2.Ot = 45%. 
SAW AND CLAY: sum as .bow. 

HNu Bukgromd: 0.0 
OVA 8ukgromd: 0.0 
Exqlosincter 
8wkgrovd: 0.0 

ALL readings on cuttings, 
i n  breathing zone, on 
core, and i n  augers: 0.0: 
vlless othervise noted 
klou.  

TRIP BLANK SAMPLE 
180519898 

0.0-3.0' SAMPLE 
LF04890003 

0.0-2.0':  Reading on 
core: 
HNu: 0.3 

0.0-1.7' SAMPLE 
( v a s  only) 
LFoc890002 
LFW900020 

2.0': Reding i n  Auger: 
OVA: 1.4 

3.0-4.9' SWLE 
L F 0 4 8 9 m  

3.0-4.0' Reading on Core: 
HNu: 0.1 
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6.0-8.0' SAMPLE. 
Recovered O.O/2.O' = OX. 
Note: 8.0-9.08: Drilled uith center bit. NO 
s q l e  recovery. 

ROCKY FLATS ALLUVIW 

9.0-10.0' SAMPLE. 
Recovered 0.7/1.0' = 70%. 
!UNO AND GRAVEL: dark yellowish orange (10 YR 
6/6); clayey; non-stratified; hanogcnaour; very 
f i n  to very coarse-graid s a d ;  poor sorting; 
sthangular; qrwrttita; m-cemented; moderately 
consolidated; &irn dense to dense; mist to 
slightly mist. 

Note: 10.0-12.0': Drilled uith center bit. NO 
sIlple recovery. 

Recovered 1.9/2.01 = 95%. 
12.0-13.3': SAND AIK) GRAVEL: smm a8 above. 

12.0-11.0' SAMPLE. 

ARAPIIm LARAMlE/F~ATIOII 

13.3-13.9': CLAYSTONE: light olive gr8y (5 Y 6/11 
to d i m  gray (N 5/01; sum silt; trace s a d ;  
high to medim plasticity; mderately cemented; 
malerately consolidated; iron oxide staid; 
weathered; mist. 

4.0-4.9' SMPLE 
( M A S  only) 
LF048-06 

u: Redings in Auger: 
OVA: 150 
Exptorinmter 5% LEL 

4.0-6.0': Readings on 
Core: 
HNu: 2.0 
OVA: 2.5 

- 6.0': Redings in Auger: 
OVA: 7.5 
Exploriater 50% LEL 

6.0-8.0': Reding m 
tore: 
Rnu: 0.4 

m: Readings in Auger: 
OVA: 1000 
HNu: 0.4 
Explosiater: 7% LEL 

0.0': Reding in Auger: 
OVA: 45 

9.0-9.7' SAMPLE 
LF04890913 

9.0-10.0': Reading on 
Core: 
OVA: 2.4 

9.0-9.7' SAMPLE 
( M A S  only) 
LF04890910 

10.0': Reading in 
Breathing Zme: 
OVA: 75 

10.0': Readings in Auger: 
OVA: 1000 
HW: 1.2 
Explosimter: 80% LEL 

12.0- 13.9' SAMPLE 
(MAS onLY) 
LF0(89121C 

12.0-14.0': Reeding m 
Core: 
OVA: 0.6 

u: Realing in Auger: 
OVA: 35 
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16.0-16.0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
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CUYSTONE: mme as rbove: 

16.0-18.0' SAWPLE. 
Recovered 1.9/2.0' = 95%. 
CUYSTOYE: dart yellowish orange (10 YR 6/61 to 
l ight  olive gray (5 Y 5/2); trace s i l t ;  lminated 
hcnogcnarr; medium to high plasticity; very hard; 
sam iron oxide stain; highly wrthcred. 

18.0-20.0' SAMPLE. 
Recovered 2.112.0' = 105%. ~~ 

CUYSTWE: same as above; incrcastd 
staining at 19.0-20.0'. 

TOTAL DEPTH 20.0' 

ron oxide 

16.0-16.0': Reading on 
Core: 
OVA: 0.3 

14.0-20.0' SAMPLE 
LF04891319 

16.0-15.9' W P L E  
(MAS only) 
LfOU91416 

16.0-18.0': Reading OII 
Core: 
OVA: 0.2 

18.0': Reading in Auger: 
OVA: 65 

20.0': Reading in Auger: 
OVA: 15 



LOG OF BOREHOLE 

- c 
v LL 

Q, < a  =tu 
LITHOLOGIC DESCRIPTION o_ k! E 2  

x 8 3  SE 

//-/ f -V &X.El-tNE/KLL NO. B206489 
ockv Flats Pht: I andfill Area CWUND SURFACE ElIVAI\ON m. 14' 
An(fy3x& / 

COORDINATES N39.445.20 E20.865.79 (RFP) WATER LEML ENCOUNTERED None 
TOTAL DEPTH 41.5' STATIC 4.92' (09/27/89) 

DRILLING COMPANY Boyies Brothers ORllLlNG RUlD None 
DATE DRILLED Mav 3, 1989 UKCKED BY d B  -0- 1 

DRRUNG METHOO Hollow Stem Auqer SITE PANAGR 

DRILLER K. Parker HELPER Orr 

SAMPLES COLLECTED 
OR OTHER TESTS 

PERFOfNED 

LOGGED BY R.T. Treat 
GEOLOGIST CEARP MANAGER 

0.0-1.5' SAMPLE. 
Recovered 1.25/1.5' = 83%. 

1.5-3.5' SAMPLE. 
Recovered 1.1/2.0' = 55%. 

0.0-0.6': CLAY: dusky brown (5 YR 2/21: 
some gravel; ueakly cemented; poorly consolidated; 
medim stiff; abundant roots; moist. 

ROCKY FLATS ALLUVIUM 

0.4-1.25': CLAY: dusky brown (5 YR 2/21: some 
gravel (0.25 mn to  4.75 mn): quartzite and 
granite; rounded, subrounded, and feu subangular; 
ueakly cemented; poorly consolidated; moist. 

1.5-1.7': CLAY: same as above; some gravel. 
1.7-2.6': CLAYEY SAND: grayish orange pink (10 R 
8/21 and grayish pink (5 R U t ) ;  somc gravel to 
gravelly (0.25 mn to 6.50 mn); angular, 
subangular, and feu subrounded; fine-grained (3.0- 
2.5 phi) to coarse-grained (0.5-0.0 phi) sand; 
ueakly cwnted; poorly consolidated; very 
calcareous; mist. 

3.5-5.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
CLAYEY SAND AND GRAVEL: light broun (5 YR 6 / 4 )  to 
pale yellowish brown (10 YR 6/2) ;  sand and gravel 
same as above; ueakly cemented; poorly 
consolidated; mediun dense; non-plastic; mist. 

HWu Background: 0.0 
OVA Background: 0.0 
A l l  readings on cuttings, 
in breathing zone, on 
core and in augers: 0.0; 
unless otheruise noted. 

3.5': Reading in Auger: 
OVA: 4.6 
- 

- 5.5': Reading in  Auger: 
OVA: 1.2 
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5.5-7.5' SAMPLE. 
Recovered 1.U2.0' = 80%. 
5.5-6.8': CLAYEY SAND AND GRAVEL: S- as above. 
6.8-7.1': CLAY: dark yellouish orange (10 YR 6/61: 
somc gravel; trace f inc-grained sand; moderately 
Cemented; d i m  stiff; Low plasticity; mist. 

ARAPAHOE/LARAMIE FORMATION 

7.5-9.5' SAMPLE. 
Recovered 1.7/2.0' = 85%. 
CLAYEY SANDSTONE: Light gray (N 7 / 0 )  to dark 
yetlowish orange (10 YR 6/61: very finc-grained 
(6.0-3.0 phi) sand; ueakly cmnted; poorly 
consolidated; medim hard; oxide-stained at 
bottom; highly weathered; mist. 

9.5-11.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: dark yellowish orange (10 YR 6/61 
to streaks of pale yellowish broun (10 YR 6/2);  
severely oxide-stained; very fine-grained sand; 
blocky to Layered; Lou to mediun plasticity; 
highly weathered; mist. 

Note: 11.5-12.0': Drilled uith center bit. No 
sample recovery. 

12.0-13.5' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
SANDY CLAYSTONE: samc as above: trace sand. 

9.5' Readings in Auger: 
HNu: 5.0 
OVA: 34.0 
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13.5-15.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: mediun light gray (N 6/01; very 
finc-grained sand; ueakly cemented; moderately 
consolidated; medium hard; low to mediUn 
plasticity; hamgeneous; blocky to layered; 
slightly weathered; slightly moist. 

15.5-17.5' SAMPLE. 
Recovered 1.7/2.0' = 100%. 
SANDY CLAYSTONE: same as above. 

17.5- 19.5' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
SANDY CLAYSTONE: same as above; dark yellouish 
orange (10 YR 6/6) and light broun (5 YR 5/6) to 
streaks o f  pale yetlouish broun (10 YR 6/21; 
severely oxide-stained. 

19.5-21.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: dark yellowish orange (10 YR 6/61 
streaks of paLe yellowish brown (10 YR 6/21; 
grading to some sand; severely oxide-stained; 
highly ueathered; ueakly cwntnted; poorly 
conso 1 i dat ed; mo i s t . 

15.5': Reading in Auger: 
OVA: 1.0 
- 



e 
21.5-23.5' SAMPLE. 
Recovered 1.7/2.0f = 85%. 
CLAYSTONE: same as above; some to trace sand. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0t = 100%. 
CLAYSTONE: d i m  gray (N 5/01 to dark gray (N 
3/0); streaks of pale yellouish brown (10 YR 6/2); 
massive; blocky; mediun plasticity; moderately 
cemented and consolidated; homogeneous; slightly 
ueathered; slightly moist. 

25.5-27.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above. 

27.5-29.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: greenish gray (5 CY 6/1) to light gray 
(M 7/01 and moderate yellouish brown (10 YR 5/4); 
trace sand to sandy lense at 28.5-28.8': very 
f ine-grained; moderately cemented; weakly 
consolidated; massive; homogeneous; Lou 
plasticity; slightly ueathered: slightly mist. 
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29.5-31.5' SAMPLE. 
Recoveted 2.0/2.0' = 100%. ._. 

SANDY CLAYSTONE: s a m  as above; more sand; very 
fine-grained (4.0-3.0 phi) sand lenses; moderately 
oxide-stained; slightly moist. 

31.5-33.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: dark yetlowish orange (10 YR 6/6) 
to pale yellowish broun (10 YR 6/2) uith steaks of 
light gray (N 6/01: very fine-grained sand; LOU 
plasticity; moderately cmnted and consoLidated; 
medim hard to hard lensed; massive; homogeneous; 
weathered; damp. 

33.5-35.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: Ndim gray (N 5/0) ;  very fine- 
grained sand; massive; homogeneous; iron-oxide 
streaked; low plasticity; moderately cemented; 
moderately consolidated; slightly weathered; damp. 

35.5-37.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; less sand. 

- 29.5': Reading in Auger: 
OVA: 1.3 

31.51 Reading in Auger: 
OVA: 1.0 

33.5' Reading 
ova: 37.0 

in Auger: 
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37.5-39.5’ SAMPLE. 
Recovered 1.0/2.0’ = 50%. 
CLAYSTONE: brownish gray (5 YR 4/1) to brownish 

VD 9/11; trace sand; lignite streaked; 
asrisity; weakly cemented; poorly 

consolidated; slight iron-oxide stained; slightly 
5841-1-yA weathered; demp. - -  

39.5-41.5’ SAMPLE. 
Recovered 2.0/2.0’  = 100%. 
CLAYSTONE: medium gray (N 5/0); medium dark gray 
(N 4 / 0 ) ;  trace very f ine-grained sand; 
homogeneous; massive; Lou plasticity; btocky; S a m  
iron streaks; slightly weathered; weakly to 
moderately cemented; damp. 

TOTAL DEPTH = 41.5‘ 

I2 

13. 

14 

I 
37.5’: Reading i n  Auger: 
OVA: 38.0 

- 39.5’: Reading in Auger: 
OVA: 1.0 
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Y 

DRILLING COMPANY -Brothers_ ~~- 
DATE DRILLED May 4 rind 5. 1989 
DRILLING MEMOO Hd1o-r 
LOGGED BY R.T. Treat 

GEOLOGIST 

SAMPI-ES COLI ECTED 
OR OTHER TESTS 

PERFORMED 

BOREli@LE/WLL NO. B206589 
GROUND SURFACE EEVAION 5967.80' 

1 27.5' 
/89 I 
Or r 

.(one 
CHECKED BY d. b &m &I 

U SITE 'MANAGER 

EARP MANAGER 
COMMENTS 

TOPS01 4 

0.0-1.5' SAMPLE. 
Recovered 0.5/1.5'  = 33%. 
CLAY: dusky brown (5 Y R  2/21 to moderate brown (5 
YR 4 / 6 1 ;  some gravel and scattered cobbles; Lou 
plasticity; abundant roots; ueakiy cemented; 
poorly consolidated; loose to mediun stiff; 
slightly moist. 

ROCKY FLATS ALLUVIUM 

1.5-3.5' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
1.5-2.5'  CLAY: yellouish gray (5 Y 7/21: soma sand 
and scnne gravel; very calcareous and highly 
effervescent to HC1; very fine- (3 .5 -3 .0  phi) to 
fine-grained (3 .0-2 .5  phi) sand; gravel size: 
(0.15 to 1.25 cm); ueakly cemented; Low 
plasticity; poorly consolidated; moist. 
2.5-2.8'  CLAYEY SAMD AM0 GRAVEL: fine- (3 .0 -2 .5  
phi) to very coarse-grained sand (0.0 to -0 .5  
phi); gravel (0.20 to 3.75 cm); quartzite and 
granitic origin; ueakly cemented; poorly 
consolidated; subrounded to mostly subangular and 
angular; moist. 

3.5 -5.5' SAMPLE. 
Recovered 1.W2.0' = 90%. 
3.5-4.9' CLAYEY SAMD AM0 GRAVEL: same as above. 
4.9-5.3'  SAND AN0 GRAVEL: grayish orange pink (5 
YR 7/21 to light brown (5 YR 6 / 4 1 :  sand range 
f ine- (2.5-2.0 phi) to very coarse-grained ( -0 .5  
to -1.0 phi) sand; gravel size: (0.25 to 5.50 m); 
subrounded; subangular and angular; weakly 
cemented; poorly consolidated; mediun dense; non- 
plastic; slightly moist. 

HNu Background: 0.0 
OVA Background: 1.0 
All readings on cuttings, 
in breathing zone, on 
core, and in augers: 0.0; 
unless otherwise noted 
below. 

5.5': Readings in Auger: 

HMu: 1.0 
OVA: 4.0 
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5.5-7.5' SAMPLE. 
Recovered 1.8/2.0' = 90%. 

A 

SAND AND GRAVEL: same as above. 

7.5-9.5' SAMPLE. 
Recovered 1.5/2.0' = EX. 
CLAY: dark yellowish orange (10 YR 6/61 to pale 
yellowish broun (10 YR 6/21; fine- and medium- 
grained sands; gravel size: (0.20 cm to 0 . n  cm); 
d i m  plastic; moderately cemented; mdiun stiff; 
slightly calcareous; mist. 

ARAPAHOE/LARAMIE FORMATION 

9.5-l l .S '  SAMPLE. 
Recovered 1.0/2.0' = 50%. 
CLAYSTONE: pale yellouish broun (10 YR 6/21 t O  
dark yellowish orange (10 YR 6/61: oxide stained: 
massive; homogeneous; moderately cemented: medium 
hard; mediun plasticity; highly ueathered; 
slightly mist. 

11.5-13.5' SAMPLE. 
Recover& 1.2/2.0' = 60%. 
CLAYSTONE: same as above. 

7.30' - - 
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13.5-14.5’: D r i l l e d  with center b i t .  NO sampie 
recovered. 

14.5-15.5‘ SAMPLE. 
Recovered l.O/l.Oi = 100%. 
CLAYSTONE: same as  above; nou more sand (3.5-3.0 
phi). 

15.5-17.5’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
SANDY CLAYSTONE: Light gray (N 7 / 0 )  to  dark 
yellowish orange (10 YR 6/61: very fine-grained 
sand (4.0-3.5 phi); lou p l a s t i c i t y ;  moderately 
oxide stained; ueakly to moderately cemented; 
mediun hard; homogeneous; massive; blocky; 
s l i gh t l y  moist. 

17.5-19.5’ SAMPLE. 
Recovered 1.8/2.0‘ = 90%. 
SANDY CLAYSTONE: same as above. 

19.5-21.5’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
CLAYSTONE: same as above; nou SON sand and nou 
severely oxide stained. 

- 14.5’: Readings in Auger: 
OVA:  4.0 
HNu: 8.0 

15.5’: Readings i n  Auger: 
OVA: 2.0 
- 
HNu: 1.0 

- 19.5’: Readings in Auger 
OVA: 6.0 
HNU: 55.0 



21.5-23.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. . ~- ~ 

SANDY CLAYSTONE: mediun gray (N 5/0) to mediwn 
dark gray (N 4 / 0 ) ;  sand (3.5-3.0 phi); massive; 
homogeneous; mediun hard; blocky; moderately 
cemented; weakly to moderately consolidated; very 
sand, at 23.6-23.5'; mist. 

23 .5-25.5' SAMPLE. 
Recovered 1.6/2.0' = 80%. 
CLAYEY SANDSTONE: light brown (5 YR 5/61 to pale 
yellowish brown (10 YR 6/2); sand (3.5-3.0 phi) to 
(3.0-2.5 phi); weakly cemented; mediun hard; non- 
plastic to low plasticity; mare clay at bottom; 
moderately oxide stained; slight\y mist. 

25.5-27.5' SAMPLE. 
Recovered 1.2/2.0'  = 60%. 
CLAYEY SANDSTONE: Sam as above. 

27.5-29.5' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
CLAYEY SANDSTONE: same as above. 

23.5': Reading in Auger: 
HNu: 1.0 
- 

- 25.5': Readings i n  Auger: 
OVA: 10.0 
HNU: 1.0 

25.5-27.5': Reading on 
Core: 
HNu: 7.0 

- 27.5': Readings in Auger: 
OVA: 22.0 
HNu: 9.0 

27.5-29.5': Reading on 
Core: 
HNu: 2.2 



WELL NO. B206589 LOG OF GORfHOLE 
tl 
- I 

LITHOLOGIC DESCRIP1If)N 

29.5-31 .si SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYEY SANDSTONE: pale yellowish broun (10 YR 6/21 
to dark yellouish orange (10 YR 6/6); streaks Of 
light gray (N 7 / 0 ) ;  oxide stained; sand (3.5-3.0 
p h i )  to (3.0-2.5 phi); massive; homogeneous; non- 
plastic to low ptastici ty; moderately cemented; 
moderately weathered; moist. 

31 .5 -33.5 ' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
CLAYEY SANDSTONE: same as above. 

33.5-35.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
33.5-34.5' CLAYEY SANDSTONE: same as above. 
34.5-35.5' CLAYSTONE: Light broun (5 YR 5/6); 
streaks of dark yellouish orange (10 YR 6/61; 
trace of fine-grained sand; lou plasticity; medium 
hard; moderately consolidated; severely oxide 
stained; slightly moist. 

35.5-37.5' SAMPLE. 
Recovered 2.0/2.0i -- 100%. 
CLAYSTONE: medium tight gray (N 6/01 to medim 
gray (N 5/0); trace of very fine-grained sand; low 
plasticity; massive; homogeneous; slightly oxide 
stained; moderately consolidated; hard; slightly 
weathered; slightly moist. 

PAGE S 6 

- 29.5': Readings in Auger: 
OVA: 35.0 
HNu: 150 
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39.5-41.5‘ SAMPLE. 
Recovered 2.0/2 .0 ‘  = 100%. 

SAMPl E5 rnl1ECF.D 
OR ~JTHER lESTS 

PERFORMED 

CLAYSTONE: same as above. 

TOTAL DEPTH = L1.5’ 



LOG OF BOREHOLE 

UORFHOCE/'KLL NO. - B206689 
GROUND SURFACE ELEvAnON 5959.31' flats Plant; 'Landfill Area 

COOROINAES N39.m8 F71 7m9 IRFP) WAEJ? L N U  ENCOUNTERED None 
TOTAL DEPTH 21.7' STAllC 15.35' (09 /19 /89) 

DRILLING COMPANY €lovies Brothers DRILLING FLUID None 
DATE DRILLED April 28. 1989 f).1ECKED BY 4,6 &h 
DRILLING ME11100 Hollow Slem Auaer SITE MANAGER 
LOGGED BY E.M. Hili 

MlllER K. Parker HWEJ? R .O r r  

EOLOQST C€ARP HANACER 

2 

3 

TOPSOIL 

0.0-1.7' SAMPLE. 
Recovered l . W l . 7 '  = 59%. 
SILT, SAND AND GRAVEL: grayish brown ( 5  YR 3/21; 
very fine to coarse-grained sand; fine to coarse 
gravel; subangular; granitic; very Loose; hunic; 
grass and roots; damp. 

1.7-2.7' SAMPLE. 
Recovered 0.4/1.0' = 40%. 
1.7-2.0s': SILT, SAND AND GRAVEL: same as above. 
2.05-2.10': SILTY CLAY: pale brown (5 YR 5/21; 
moderately plastic; soft; mdist. 

2.7-3 .?' SAMPLE. 
Recovered 0.4/1.0' = 40%. 
GRAVEL, COBBLES AND CLAY: pinkish gray (5 YR 8/11; 
mottled with yellowish gray (5 Y 7/21: clay is 
plastic; high calcite content; sticky; silt; 
moist; soft. 

ARAPAHOE/LARAMIE FORMATION 

3.7-5.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5  Y 6/11: 
mottled with dark yellowish orange (10 YR 6/61; 
trace very fine to fine-grained sand: 1-2 mn 
lenses of caliche; highly weathered; very soft; 
moderately plastic; moist. 

HNu Background: 0.0 
OVA Background: 0.0 
ALL readings on cuttings, 

i core, breathing zone and 
in augers: 0.0; unless 
otherwise noted below. 

x: Reading in Augers: 
OVA: 1.1 

2.7': Reeding in Augers: 
OVA: 0.4 
- 

n 
PAGE 1 OF 4 LTmm 
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5.7-7.7' SAMPLE. 
Recovered 2.0/2.0f = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 6/1); mottled 
uith dark yellowish orange (10 YR 6/6); trace very 
fine to fine-grained sand; 1-40 mn Lenses of 
caliche; blocky to fissile; highly ueathered; very 
soft; moist. 

7.7-9.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11: 
mottled with dark yellowish orange (10 YR 6/61; 
trace very fine to fine-grained sand; trace 
organics; few 1-2 mn caliche lenses; blocky; 
fractured; very soft; slightly moist. 

9.7-11.7' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: same as abave: few sandy silty 
c 1 aystone part ingr. 

11.7-13.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 6/11: mottled 
uith tight brownish gray- (S YR 6/11 and dark 
yellowish orange (10 YR 6/61; trace very fine to 
fine-grained sand; ( <  1 mn) lignite partings; 
iron-f i lled fractures; blocky; highly weathered; 
very soft; damp. 

- 9.7': Reading in Augers: 
OVA: 9.0 
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13.7-15.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 4/11: trace 
very fine to fine-grained sand; trace organics; 
few' iron-fitted fractures; trace calcite-fitted 
fractures; soft; moderately weathered; blocky; 
moderately plastic; danp. 

15.7-17.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 4/1); trace 
very fine to fine-grained sand; occasional lignite 
partings; trace iron-stained fractures; blocky; 
moderately ueathered; damp; soft. 

17.7- 19.7' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: same as above; blocky to fissile. 

19.7-21.7' SAMPLE. 
Recovered 2.0/2.O' = 100%. 
SILTY CLAYSTONE: mottled light brounish gray (10 
YR 6/11: brounish gray ( 7 0  YR 4/11; moderate 
yellowish broun (10 YR 5/41; trace very fine- 
grained sand; trace organics; blocky; moderately 
plastic; moderately ueathered; soft; damp. 

15.35' 
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TOTAL DEPTH = 21.7' 
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SAMPLES COlLECW 
OR OTHER TESTS 

PERFOAMED 

A. /Lh+LM // / -/B -&7 
Flats Pfant: Landfill Area 

COORDINATES -6.16 F31fi4.34 I R P I  

DRILLING COMPANY Rn?egaCafbws 
D A E  DRILLED 73 19RQ 
DRLLlNG MEMOO 

~ 

L O W  BY S.P. -et 
GEOLOGIST 

BOREH(XE/"LL NO. B206789 
GROUND SURFACE ELEVAlION 5927.9' 
WATER LEEL ENCCUNTERR> Norre 

STATlC 11.08' (09/27/89) 
DRILLER K. Parker IiwER 4. B&y 

DRILLING FLU10 N M ~  
MECKED BY dB &WW&VW r r  

EARP MANAGER 

ARTIFICIAL FILL 

0.0-2.0' SAMPLE. 
Recovered 1.5/2.0" = 75%. 
CLAY: moderate brown (5 YR 4 / 4 1 :  sane fine to very 
coarse-grained sand; fill; poor sorting: angular 
to subangular; quartzites; non-stratified; 
uncmoted; stiff; mediun plastic; moist. 

l-----K/A 

2.0-4.0'  SAMPLE. 
Recovered 1.6/2.0 = 80%. 
2.0-Z.S':ClAY: dusty yellowish brown (10 YR 2/21: 
trace fine to coarse-grained sand; fill; poor 
sorting, subangular; quartzite; non-stratified; 
non-cemented; very stiff; medim plastic: mist. 
2.5-3.1: SAND AND CLAY: dark yellowish orange (10 
Y R  6/61; trace gravel; mediun to very coarse- 
grained sand; 1-4 cm gravel, poor sorting; 
subangular; granite-quartzite; non-stratified; 
weakly cemented, poor consolidation; mediun dense; 
low plastic; moist. 
3.1-3.6:CLAY: mediun gray (N 5/01: trace Sand to 
sandy at shoe; mediun to very coarse-grainrd sand: 
fill; poor sorting: subangular; quartzose; 
slightly stratified; blocky; weakly c m t e d ;  high 
to mediun plastic; abundant calciun carbonate; 
moist. 

HNu Background: 0.0 
OVA Background: 0.0 
Explosimeter Background: 
0.0 

All readings on cuttings, 
in breathing zone, on 
care, and in augers: 0.0; 
unless otherwise noted 
belou. 

TRIP SANK SAMPLE 
1805238896 

0.0-3.0' SAMPLE 
LFO989BR0003 

0.0-1.5' SAMPLE 
(VOAs only) 
LF0989BR0002 

1.5-4.0': Reading in 
Auger: 
OVA: 10 
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4.0-6.0' SAMPLE. 
Recovered 1.912.0' = 95%. 
4.0-6.8: CLAY- same as .above with some gravel; 
f i l l .  

ARAPAHOE/LARAMIE FORMATION 

4.8-5.9:CLAYSTONE: medim gray (N 5/01 to dark 
yellowish orange (10 YR 6/61 color due to banding 
and marbling by iron oxide staining; non 
stratified; blocky; poorly cemented; medim hard; 
ueethered; d i m - h i g h  plastic; trace calciun 
carbonate; moist. 

6.0-8.0' SAMPLE. 
Recovered 2.0/2 .0  = 100%. 
CLAYSTONE: light olive gray (5 Y 5/21 to dark 
yellowish orange (10 YR 6/61; some to trace very 
fine to fine-grained sand; rounded; uell sorted, 
non stratified; blocky; weathered; mcdiun hard to 
hard; mediun high to high plastic; abundant iron 
oxide staining; moist. 

8.0-10.0' SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
8.0-8.3': SANDSTONE: dark yellowish orange .(IO YR 
6/61 to tight gray (H 7/01; scmc clay; fine- 
grained sand; uell sorted; rounded; non 
stratified; banded uith iron oxide staining; 
slightly to poorly cemented; moderarely to poorly 
consolidated; mediun hard; weathered; Low plastic; 
moist. 
8.3-10.0': CLAYSTONE: olive gray (5 Y 4/11 banded 
dark yellowish orange (10 YR 6/61; trace silt; non 
stratif ied; homogeneous; blocky; uell 
consolidated; ueakly cemented; sightly weathered; 
mediun to high plastic; iron oxide staining in 
part; moist. 

10.0-12.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; mediun gray (N 5/01 and 
banded dark yellouish orange (10 YR 6/6) 

12.0-14.0' SAMPLE. 
Recovered 2.O/2.Of = 100%. ~ - .~ 
CLAYSTONE: same as above; mcdim gray ( N  5/01 to 
light olive brown (5 Y 4/41 with dark yellowish 
orange (10 Y R  6/6) mottling. 

L----V//l 

4.0-5.9' SAMPLE 
(VOAs only) 
LF0989BROL06 

4.8-10.8' SAMPLE 
LF0989BR0511 
LFO989BR05110 

5.9-6.0: Reading in Auger 
OVA: 10 

4.8-8.0: Reading in Auger 
OVA: 5 
- 
8.0-10.0 '  SAMPLE 
(VOAs only) 
LFO989BRO810 
LF0989BR08100 

10.8-16.8' SAMPLE 
LF0989BR1117 
LF0989BR1117FB 

12.0-14.0' SAMPLE 
(VOAS only) 
LF0989BR1214 

7 11.08' 
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14.0-16.0' SAMPLE 
Recovered 2.0l2.0' = 100%. 
CLAYSTONE: same as above; medim gray (N 5/0) to 
light olive gray (5 Y 5/21 uith occasional bands 
of iron oxide staining. 

16.0-18.0' SAMPLE 
Recovered 2.0/2.0' = 100%. 
CLAYST0NE:sam as above; mediun dark gray (N 6 / 0 )  
uith dark yellouish orange (10 YR 6/61; iron oxide 
s tai ni ng . 
18.0-20.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
18.0-18.4': CLAYSTONE: same as above 
18-4-19.2': CLAYSTONE: dark yellowish orange (10 
YR 6/15) to tight broun (5 YR 5/6); very mottled; 
some fine to very fine-grained sand; non 
stratified; some platiness due to iron oxide 
cementation; vel1 consolidated; hard; ueathered; 
moist. 
19.2-20.0': CLAYSTONE: same as 18.0-18.4'; light 
olive broun (5 Y 5/61 to mediun gray (N 5/01 

20.0-22.0' SAMPLE 
Recovered 2.0/2.0' = 100 X. 
CLAYSTONE: mediun dark gray (N 6/09 to moderate 
olive broun (5 Y 4/69; banded coloring; trace of 
iron staining; non stratified; blocky; non 
cemented; well consolidated; high plastic; hard; 
slightly weathered; moist. 

16.0-18.0' SAMPLE 
(VOAs only) 
LF0989BR1618 
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2 2 . 0 - 2 4 . 0  SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSYONE: same as above; l i gh t  o l i ve  gray (5 y 
5/2) to mediun gray (N 5/01. 

24.0-26.0‘ SAMPLE. 
Recovered 2.0/2.0’  = 100%. 
26.0-25.6‘: CLAYSYONE: same as above; dark gray (N 
C/O)  
25.6-16.0‘: CLAYSTONE: same as above; l i gh t  o l i ve  
brown (5 Y 5/61 to  dark gray (N 4/0); banded due 
to iron oxide staining.  

26.0-28.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above; l i gh t  o l ive  brown (5 Y 
5/61 grading to olive/black (5 Y 2/11. 
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33 

34 

35 

36 
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28.0-30.0' SAMPLE. 
Recovered 2.0/2.01 = 100%. 
CLAYSTONE: same as above; l i gh t  o l i ve  brown (5 y 
5/6) to  mediun dark gray ( N  C/O).  

TOTAL DEPTH = 30.0' 

PAGE 5 Gf r 
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LOG OF BOREHOLE 

/// 4s-n 
s Plant: Landfill Area 

A. &a /// 4s-n 
v Flats Plant; Landfill Area 

TOTAL DEPTH 19.5’ 

ind 27, 1989 

BOREliolE/W€LL NO. B206889 
GROUND SURFACE EKVAION 591 7.09’ 
WATER EM, ENCCUNlERED Nme 

STAIC 14.79‘ (09/18/89) 
MilLLER K. Parker HELFER R. O r  
ORlLLlNC FLU10 None 

CEMP MANAGER 

SAMFIES COLLECTED 
OR OlliER TESTS 

PERFORMED 
I -. 1- J 

COLLUVIUM 

0.0-1.5’ SAMPLE. 
Recovered 0.0/1.5‘ = OX. 

Note: 2.5‘ cobble in shoe; no semple recovered. 

1.5-3.5‘ SAMPLE. 
Recovered 2.W2.0’  = 100%. 
1.5-3.0’: SILTY CLAY: dark yellowish broun (10 YR 
4 / 2 ) ;  some very fine-to med.ium-grained subangular 
sand; fine roots; stiff danp. 

ARAPAHOE/LARAMIE FORMATION 

3.0-3.5’: SILTY CLAYSTONE: brownish gray (5 YR 
4/1); laminated; frequent lignite layers, <1 mn; 
occasional calcite streaks; ahndant iron- 
stai ni ng . 
3.5-5.5’ SAMPLE. 
Recovered 2.W2.0‘  = 100%. 
SILTY CLAYSTONE: s m  very fine- to fine-grained 
sand at bottom of sample; blocky fractures; highly 
weathered; very soft; extensive iron-staining 
decreasing with depth; lignite Layers, m to 5 
mn. 

HNu Background: 0.0 
OVA Background: 0.0 

ALL readings on Cuttings, 
on core, in breathing 
zone, and in augers: 0.0; 
unless otheruise noted 
belou. 

3.5’: Readings in Auger: 
OVA: 0.6 

3.5-5.5’: Readings on 
Core: 
HNu: 0.2 
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- .~ 
SILTY CLAYSTONE: s c m  very fine-to fine-grained 
sand; angular; quartz; blocky fractures; highly 
weathered; very soft; occasional iron-stained 
fractures; few lignite layers (4 mn). 

5.5-7.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 6/11; trace 
to sane very fine- to fine-grained sand; laminated 
to no visible bedding; highly weathered; very 
soft; occasional iron-stained fractures; very feu 
thin organic streaks; danp. 

9.5-71.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR & / I ) ;  trace 
to some very fine to fine-grained sand; layer of 
extremely ueathered sandstone; heavy iron- 
staining; continuous iron-filled fractures; blocky 
to laminated; moderately weathered; very soft; 
danp. 

11.5-13.5' SAMPLE. 
Recovered 2.0/2 .0 '  = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR &/TI; trace 
very fine-grained sand; continuous iron-filled and 
very thin carbcn-filled fractures; slightly 
ueathered; soft. 

5.5' Readings in Auger: 
HNu: 0.4 
OVA: 6.0 

- 

7.5-9.5l: Readings on 
Core: 
OVA: 0.4 
HNU: 0.2 

- 9.5': Readings in Auger: 
HNu: 105 
OVA: 8.0 
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13.5-14.5’ SAMPLE. 
Recovered 1 .O/l.Of = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 4/11: trace 
very fine-grained sand; feu continuous iron-filled 
fractures; moderately weathered; soft; damp. 

---L ” , I  ‘‘4- 

16.5-18.5’ SAMPLE. 
Recovered 2.0/2 .0 ‘  = 100%. 
SILTY CLAYSTONE: trace to some very fine to fine- 
grained sand; grain size increasing uith depth to 
sandy silty claystone; blocky; feu iron-filled 
fractures; mderately ueathered; grading to highly 
weathered uith extensive fractures; iron-mortling; 
friable; trace organic spots in fractures; soft to 
very soft; danp. 

14.5-16.5’ SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 4/11: some 
very fine to fine-grained sand; 0.3‘ zone of 
laminated severely ueathered sandier claystone; 
feu continuous iron-filled fractures; moderateiy 
ucathered; soft; damp. 

18.5-19.5’ SAMPLE. 
Recovered 1.0/1 .Of = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR ‘41); trace 
to some very fine to fine-grained sand; thin sand 
partings; top strongly weathered; fractured; 
friable; very soft grading to mderateiy 
weathered; blocky; feu iron-fiLled and organic- 
filled fractures; soft; damp. 

TOTAL DEPTH = 19.5’ 

14.79’ 
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B(WIEHOLE/WLL NO. 8206989 
GROCJND SURFACE REVAnoN 5882.42' 

COORDINATES N40.160.69 €21.739.67 fRFPl WATER LEVU ENCOUNTERED -None 
TOTAL DEPTH 23.6' 

ORlLLlNG COMPANY &&s Brothers 
DATE DRILLED Awil 19. 1989 CHECKED BY 4D-h 
DRILLING METHO Hdlow Stem Auaer Sls MANAGER 
L O W  BY R. T. Treat 

STAIC 18.42' (09/18/89) 
DRlLLfR K. Porker HELPER R. Orr 
MilLLlNC FLUID None, 

GEOLOGIST CEARP MANAGER 

SAMFI ES COI.I.ECTED 
OR O l l l f R  KSTS 

PERFORMED 

COMMENTS 

3.6-5.6' SAMPLE. 
Recovered 2.0 /2 .0 '  = 100%. - - .~ 
CLAY: pale yellouish broun (10 YR 6/2) to pale 
broun (5 YR 5/2); some granitic and quartzite 
gravel; gravelly tense at 4.1' to 4.3'; (0.E to 
1.50 cm); subrounded; subangular; feu scattered 
roots; slightly oxide-stained; medim plasticity; 
moderately cemented; moderately consot idated; 
moist. 

TOPS01 L 

0.0-1.6' SAMPLE. 
Recovered 1.5/1.6' = 94%. 
0.0-0.8' CLAY: grayish brown (5 YR 3/21: SomC 
gravel ( 1 . 7 5  to 2.50 cm); subrounded and 
subangular; Lou plasticity; ueakly c m t e d ;  
poorly consolidated; abwdant roots; moist. 

VALLEY FILL ALLUVIUM 

0.0-1.5': CLAY: pale broun (5 YR 5 / 2 )  to pate 
yellowish broun (10 YR 6/21: sane gravel; nunerous 
roots; mediun plasticity; ueakly cemented; poorly 
consolidated; moist. 

1.6-3.6' SAMPLE. 
Recovered 2 . 0 / 2 . 0 '  = 100%. 
CLAY: moderat-e broun (5 YR 3 / 4 ) ;  some gravel KO 
gravelly at bottom of sample; gravel (1.25 to 2.50 
cm); subangular and subrounded; mdiun plasticity; 
moderately cemented; mediun stiff; mist KO very 
moist at 3.4 to 3.6'. 

HNu Background: 0.0 
OVA Background: 0.0 

All readings on cuttings, 
on core, in augers, and 
in breathing zone: 0.0; 
unless othervise noted 
below. 



5.6-7.6' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
5.6-6.0': SANDY CLAY: same as above; fine-grained 
sand. 

ARAPAHOE/LARAMIE FORMATION 

6.0-7.6' : SANDY CLAYSTONE: pale ye1 lowish brown 
(10 YR 6/21; light brown (5 YR 5/61: fine-grained 
sand (3/0-2.5 phi); weakly cemented; low 
piasticity; lignite pockets; massive; homogeneous; 
mediun hard; oxide stained; weathered; slightly 
mist. 

7.6-9.6' SAMPLE. 
Recovered 2.01'2.0' = 100%. 
SANDY CLAYSTONE: same as above. 

9.6-11.6' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SANDY CLAYSTONE: same as above. 

11.6-13.6' SAMPLE. 
Recovered 2 .0 /2 .0 '  = 100%. 
SANDY CLAYSTONE: same as above. 

13.6-15.6' SAMPLE. 
Recovered 1.8/2.0' = 90%. 
SANDY CLAYSTONE: pa!e yellowish brown (10 YR 6/21 
KO grayish orange pink (5 YR 7/21 and pale broun 
(5 YR 5/21; fine-grained sand (3.5-2.5 phi); well 
sorted; low plasticity; weakly cemented; massive; 
hcmogeneous; poorly consolidated; rnediun hard: 
ueathered; slightly moist. 

- 8.6' Reading in Auger: 
HNu: 0.C 

15.6' Reading in Auger: 
HNu: 0.5 
- 
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CLAYSTONE: i i u n  Light gray (N 6/01: massive; 
hemogeneous; moderately cemented; mediun hard to 
hard; medim p l a s t i c i t y ;  occasional thin oxide 
streaks or s t r ings ;  blocky; s l i g h t l y  ueathered; 
s l i g h t l y  moist. i 

I 
17.6-19.6' SAMPLE. 
Recovered 2.0/2 .0 '  = 100%. 
CLAYSTONE: Same above- 

19.6-21.6' SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
CLAYSTONE: same as above. 
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21.6-23.6' SAMPLE. 
Recovered 2.0/2 .0 '  = 100%. - - -  CLAYSTONE: same as above. 

TOTAL DEPTH = 23.6' 
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LOG OF BOREHOLE 
B20708' OA BY/bATE '?nyf,,,df& h / ~ 4 H ,  ~ I - J S - P Y  ROREHOCE/WRL NO. 

LOCAJON R&kv Flats Pla 
COORDINATES N40,118.! 
TOTAL UEPTH 60.0' STAnC a 

DRILLER K. Parker 

19 
nt: Landfill Area ' GROUND SURFACE ELEVAION 5883.07 

58 €21,741.54 (RFP) WATER LEVEL ENCOUNTERED 50.0' 
a 7 9 / 0 7  '89) - H D E R  'R.  Orr 

DRILLING COMPANY Brothers ORlLLlNG RUT0 None 
DATE DRILLED A ~ r i i  71 and 74. 1989 CHECKED BY t.j/ D"EbrJ / / A d  
DRILLING METI100 Hdiow Stem Auaer SITE MANAGER 
LOGGED BY R.T. Treat 

GEOLOGIST CEMP MANAGER 

TOPS01 L 

0.0-1.5' SAMPLE. 
Recovered 1.5/1.5' = 100%. 
0.0-0 .5 ' :  CLAY: grayish brown (5 YR 3 / 2 1 ;  some 
gravel; weakly cemented; poorly consolidated; Lou 
plasticity; abundant roots; slightly moist. 

VALLEY FILL ALLUVIUM 

0.5-1 .5 ' :  CLAY: dusky brown (5 YR 2/21 to moderate 
brown (5  YR 4/41: sane gravel; (0.50 to 2.50 cm1; 
angular and subangular; granitic and quartzite; 
medim plasticity; weakly cemented; moderately 
consolidated; stiff; moist. 

1.5-3.5' SAMPLE. 
Recovered 2.W2.0'  = 100%. 
CLAY: moderate yellowish brown (10 YR 5/4) to 
Light brown (5 YR 5/61: trace fine-grained sand; 
calcareous pockets; trace gravel; mdiun 
plasticity; moderately consolidated; moderately 
cemented; stiff; few roots; slightly mist. 

3.5-5.5' SAMPLE. 
Recovered 2.W2.0'  = 100%. 
CLAY: moderate brown (5  YR 4 / 4 )  to light brown ( 5  
YR 5/61 to moderate yellowish brown (10 YR 5/41; 
some fine-grained sand ( 3 . 0 - 2 . 5  phi); low 
plasticity; moderately cemented; moderately 
consolidated; lignite blotches: calcareous 
streaks; stiff; slightly moist. 

HNu Backgroud: 0.0 
OVA Background: 0.0 
A L L  readings on cuttings, 
on core, in breathing 
zone and augers: 0.0; 
uniess otherwise noted 
belou. 

3.5' Readings in Auger: 
HNu: 0.8; 
OVA: 2.0 

- 

5.5' Readings in Auger: 
HNu: 1 . 4 ;  
OVA: 12.0 

- 

W l 2 m  PAGE 1 OF 8 



WEU NO. B207089 LOG OF BOREHOLE 

5.5-7.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
5.5-6.0': SANDY CLAY: same as above. 

ARAPAHOE/LARAMIE FORMATION 

6.0-7.5': CLAYSTONE: pale yellowish brown (10 YR 
6/21: light broun (5 YR 6/41; pale broun (5 YR 
5/21: scine fine-grained sand (3.0-2.5 phi); LOU 
plasticity; moderately cmnted to ueekly 
cemented; mediun hard; lignite strings and 
blotches; ueathered; slightly moist. 

7.5-9.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: sane as above; m r e  sand. 

9.5-11.5' SAMPLE. 
Recovered Z.O/Z.O' = 100%. 
SANDY CLAYSTONE: pale yellowish brown (10 YR 6/21 
and pale broun (5 YR 5/2); scine streaks light 
brown (5 YR 5/6); fine-grained sand (3.0-2.5 phi); 
ueakly cmnted; poorly consolidated; SON oxide 
stained streaks; massive; homogeneous; weathered; 
slightly moist. 

11.5-13.5' SAMPLE. 
Recovered 2 . 0 / 2 . 0 '  = 100%. 
CLAYSTONE: light gray (N 7/01 to mediun light gray 
(N 6/0); some fine-grained sand (3.5-3.0 phi); Low 
plasticity; massive; homogeneous; hard; moderately 
consolidated; slightly ueathered; slightly moist. 

PAGE 3 OF 

SAMPl ES r0l L K T E D  
OR OTHER TLS IS 

PERFORMED 

- 7.5' Readings in Auger: 
HNu: 1.0; 
OVA: 10 

9.5' Readings in Auger: 
HNu: 5.0; 
OVA: 48.0 

9.5' Readings in 
Breathing Zone: 
HNu: 2.2; 
OVA: 6.0 

- 



LOG OF BOREHOLE ML NO. B207089 8 

13.5-15 .5 '  SAMPLE. 
Recovered 2.W2.0' = 100%. 
CLAYSTONE: SA a s  above. 

15.5-17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

to  medim l i gh t  gray (I 6/01: medium p las t  
moderately cemented; rnediun hard; s l  
weathered--thin streaks or blotches; sl 
m i s t .  

SANDY CLAYSTONE: pale  yellowish broun (10 YR 6/21 
c i t y ;  
ght ly  
ght Ly 

17.5-19 .5 '  SAMPLE. 
Recovered 2.W2.0' = 100%. 
SANDY CLAYSTONE: same a s  above; damp. 

19.5-21 .5 '  SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: same as  above: Less sand. 

20.82' 



LOG OF BORLtiOLE PAGE 4 Of 

21.5-23.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SANDY CLAYSTONE: pale yellowish brown (10 YR 6/21; 
pate brown (5 YR S/2) t o  mediun light gray (N 
6/01: fine- (6.0-3.5 phi) to very fine-grained 
sand (3.5-3.0 phi); low plasticity; weakly to 
moderately cemented; poorly consolidated; hard; 
massive; hcmogeneous; blocky in lenses; weathered; 
dam. 

23.5-25.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SANDY CLAYSTONE: same as above; moderate broun (5 
YR 3/4) to pale broun (5 YR 5/21; less sand; 
moderately oxide stained. 

25.5-27.5' SAMPLE. 
Recovered 2.0/2.0 = 100%. 
SANDY CLAYSTONE: same as above; less oxide 
s tai ni ng . 
27.5-29.5' SAMPLE. 
Recovered 2.0 /2 .0 '  = 100%. 
SANDY CLAYSTONE: same as above; mediun light gray 
(N 6/91; moderately cemented; well consolidated: 
low to mediun plasticity; slightly darrg. 
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29.5-31.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

3 

SANDY CLAYSTONE: mediun dark gray (N 4 / 0 1  tO 
medim light gray ( N  6/0); fine-grained sand (3.5- 
3.0 phi); low plasticity; hard; moderatelY 
cemented; uell consol idated; blocky; massive; 
homogeneous; unweathered; dry. 

31.5-33.5' SAMPLE. 
Recovered 1.2/2.0' = 60%. 
S I L T S T O N E  AND SANDSTONE: mediun dark ( N  4 / 0 )  to 
mediun Light gray ( N  6/01: fine-grained sand ( 4 . 0 -  
3.5 phi 1; moderately cemented; non-plastic; weakly 
consolidated; hard; massive; slightly daw. 

33.5 -35.5' SAMPLE. 
Recovered 1.0/2.0' = SOX. 
S I L T S T O N E  AND SANDSTONE: same as above. 

35.5-37.5' SAMPLE. 
Recovered 1.5/2.0' = 75%. 
S I L T S T O N E  AND SANDSTONE: mediun dark gray (N 4 / O )  
to mediun light gray ( N  6/01: very fine grained- 
sand (4.0-3.5 phi) uith thin clean sandstone 
streaks (0.3 cm); non-plastic; moderately 
cemented; hard; massive; uell consolidated; dry. 
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37.5-38.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDSTONE AND SILTSTONE: same as above; more s a d  
(approximately 60%) ui th approximately 40% fines; 
slightly daw. 

38.5-39.5' SAMPLE. 
Recovered 0.0/1.0' = 0%. 

39.5-41.5' SAMPLE. 
Recovered 0.0/2.0' = 0%. 

41.5-62.5' SAMPLE. 
Recovered 0.0/1.0' = 0%. 

42.5-43.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: mediun gray (N 5/01 to mediun 
dark gray (N 4/0); very fine-grained sand (3.0-4.0 
phi 1.; massive; hmgeneous; very hard; moderatciy 
cemented; moderately consolidated; uyeathered; 
slightly damp. c__ 

43.5-45.0'  SAMPLE. 
Recovered 1.5/1.5' = 100%. 
SANDY SILTSTONE: same as above; thin tenses 
sandstone; more Lignite strings and pockets: 
slightly danp. 

45.0-46.0' SAMPLE. 
Recovered l.O/l.Ol = 100%. 
SANDY SILTSTONE: same as above. 
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46.0-47.0 SAMPLE. 
Recovered l.O/l.O' = 100%. 

s A w m  rni I-FGTCD 
LI THOCOGl C DESCRIP I O N  OR OTHER lESTS 
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SANDY SILTSTONE: same as above. 

47.0-48.0' SAMPLE. 
Recovered l.O/laO' = 100%. 
SANDY SILTSTONE: same as  above. 

48.0-69.0' SAMPLE. 
Recovered 1.0/1 .O '  = 100%. 
SANDY SILTSTONE: same as  above; more very fine- 
grained sand. 

Note: 49.0-49.5': D r i l l e d  with center b i t .  No 
sample recovery. 

49.5-51.5' SAMPLE. 
Recovered 2.0/2 .0 '  = 100%. 
SANOSTONE AN0 SILTSTONE: dark gray (N 3/01 t o  
grayish black (N 2/01:  fine-grained sand (3.0-3.5 
phi); m s s i v e ;  l i gn i t e  pockets; homogeneous; low 
to non-plasticity; ueakly consolidated; mcdiun 
hard; moist to wet lense at 50'; saturated fo r  
less than 0.1' 

51.5-52.5' SAMPLE. 
Recovered l.O/l.Oi = 100%. 
SILTSTONE AND SANDSTONE: same as above; more silt; 
s l i g h t l y  moist. 

52.5-53.5' SAMPLE. 
Recovered 1.Wl.O' = 100%. 
SANOY SILTSTONE: same as  above; Less sand; danp. 

47.0'  Reading in Auger: 
HNU: 0.0; 
OVA: 2.0 ppn 

- 

''d 50.0' 
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53.5-5L.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: sane as.above; slightly daw. 

5L. 5 -55.5' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY SILTSTONE: dark gray (N 3/01 to grayish 
black (N 210) ;  fine-grained sand; massive; hard 
lenses; lignite strings and pockets; ueekly , 
consolidated; moderately cemented; damp. 

55.5-56.5' SAMPLE. 
Recovered l.O/l.O' f 100%. 
SANDY SILTSTONE: same as above. 

56.5-57.5' SAMPLE. 
Recovered l.O/l.O' 100%. 
SANDY SILTSTONE: same as above. 

57.5-58.5' SAMPLE. 
Recovefed l.O/l.O' = 100%. 
SANDY SILTSTONE: same as above; 

58.5-59.0' SAMPLE. 
Recovered 0 . 5 / 0 . 5 '  = 100%. 
SANDY SILTSTONE: sane as above; more Clay. 

59.0-60.0' SAMPLE. 
Recovered l.O/l.O' = 100%. 
SANDY CLAYSTONE: dark gray (N 3/0); grayish black 
(N 2/0); blocky; mediun plasticity; mediun hard; 
homogeneous; massive; fine-grained sand; damp. 

TOTAL DEPTH = 60.0' 
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TOTAL DEPTH] 

j 

k k v  Rots Plant: Landfill Area 
140,107.10 €21,741.74 (RFP) 

DRILLING COMPANY Bodes 9 rothers 
hint 7-1 3.1989 D A E  DRILLED 

DRILLING MEMOO w ~ ~ ~ ~ :  
L O W  BY EM. Hill: H.G. Bienkowski 

GEOLOGIST 

m 

ROREtlrXE/WnL NO. B207189 
MOUND SURFACE ELEVATMN 5884.8' 
WATER LEVEL ENCOUNTERED None 

DRILLER p. k k ~ ~  P. Budthkwsici 
DRILLING FLUID 0. 
CHECKED BY 

STATIC 31.43' (09/08/89'1 
HEffER R. err: H. k f r e e  

EMP MANAGER 
f.XMMmE Surface casina set at 28 feet below orbund surface on 4/25/89 bv E.M. Hill. 

TOPSOIL - 
0.0-1 .5 '  SAMPLE. 
Recovered 1.5 /1 .5 '  = 100%. 
0.0-0.6':  CLAYEY SILT: dusky broun (5 YR 2/2); 
trace fine to coarse angular gravel; firm: 
unconsolidated; 1 mn fleck of clayey inaterial-- 
dusky blue (5 PB 3/2) ;  damp. 

COLLUVIUM 

0.6-1.5': CLAYEY SILT: dusky yellouish brow (10 
YR 2/21: trace fine to coarse angular quartz and 
granite gravel; stiff; no bedding; massive; 
akudant fine roots; damp. 

1.5-3.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
1.5-2.8':  SILTY CLAY: dusky yellouish broun (10 YR 
2/2); somb angular or granitic fine to coarse 
gravel: cobbles; mottled; stiff; damp. 
2.8-3.5':  GRAVEL AND COBBLES: granitic; dim- to 
very coarse-grained; angular; dry; 0.2' layer of 
very stiff silty clay--damp. 

Note: 3.5-4.5': Drilled with center bit. No sample 
recovered . 
L . 5 - 5 . 5 '  SAMPLE. 
Recovered 0.4/1.0' = 40%. 
SILTY CLAY: light olive gray (5 Y 5/21: somc fine 
to coarse subangular to angular gravel; granitic; 
highly mottled with orange; 1-2 mn black flecks, 
spots; firm; moderately plastic; moist. 

HNU Background: 0.0; 
OVA Background: 0.0; 

All readings on cuttings, 
core, in breathing zone 
and in augers: 0.0: 
unless otheruise noted. 

3.51: Reading in Auger: 
OVA: 2.0 
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SILTY CLAY AND-CLAY: moderate yellouish broun (101 
YR 5/L); mediun gray (N 5/01; trace very fine- 
grained sand; calcareous streaks: thin 
carbonaceous streaks; stiff; moderately to highly 
plastic; laminated; damp. 

SAMPI 7s mi I rcm 
OH OlliER ESlS 

PERFORMED 

ARAPAHOE/LARAMIE FORMATION 

n 

€ 2  5 a. LITHOLOGIC DESCRlPTlON 
t 

a -=a =E 
I! -- 

"0 so, ZC 

7.1-7.5': SILTY CLAYSTONE AND CLAYSTONE: moderate 
yeltouish brow (10 YR 5/41; mediun gray (N 5/01: 
trace very fine-grained sand--increasing uith 
depth; frequent 4.5 mn Lignite layers; very soft; 
extrmly ueathered; laminated; heavy iron- 
s t a i ni ng . 

SAMPI 7s mi I rcm 
OH OlliER ESlS 

PERFORMED 

7.5-9.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE TO SANDY SILTY CLAYSTONE: dark 
yellowish brown (10 YR 4/2); trace to somc very 
fine- to fine-grained subangular sand; fining 
upward; orange iron streaks; frequent lignite 
streaks; calcareous pods and streaks; extremely 
ucathered; damp. 

9.5-11.5' SAMPLE. 
Recovered 2.0/2.0 '  = 100%. 
SILTY CLAYSTONE: some very fine- to fine-grained 
sand; heavy iron-staining; very thin lignite 
laminations; stiff; moderately plastic; clay 
layers; very soft; highly weathered; danp to 
moist. 

11.5-13.5' SAMPLE. 
Recovered 2.012.Q' = 100%. 
SILTY CLAYSTONE: brownish gray (5 YR 4/11; trace 
very fine-grained sand: soft: slightly ueathered; 
blocky; feu fractures throughout; iron and gypsun 
filled; danp. 

33 PAGE ? OF 
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13.5-15.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SILTY CLAYSTONE: same as above; trace very fine- 
grained sand. 

SAMPI ES Cnl LFCTFTI 
OR OTHER lESTS 

PERFORMED 

15.5- 17.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 4/11; trace 
very fine-grained sand; soft; slightly weathered; 
blocky; more frequent fractures; iron-filled; zone 
of silty clay; scine sand; laminated; highly 
weathered; trace organic flecks; damp. 

17.5-19.5' SAMPLE. 
Recovered 2.0/2.0'  = 100%. 
SILTY CLAYSTONE: same as above; trace very fine- 
to fine-grained sand; moderately to slightly 
weathered; increasing to scine sand at 19-19.5'. 

19.5-21.5' SAMPLE. 
Recovered Z.O/Z.O' = 100%. 
SILTY CLAYSTONE: dark yellowish brown (10 YR 6 /2 ) ;  
trace to some very jim-grained sad; angular; 
laminated to lenticular; highly ueathered; 
crunbly; iron-staining in streaks; danp. 

19.5-21.5': Reading on 
Core: 
HNu: 2.2 



h * 
L 

E E  = W  
4 -% 
Q 8 ,  

S Y  UTHoCOGlC DESCRIPllON 
v 

21.5 -23. S ' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: Light brownish gray (10 YR 6/11 
to pale yellowish brow (10 YR 6/21; trace very 
fine- to fine-grained sand; angular; blocky to 
laminated; iron-stained fractures; very soft; s~me 
mottling; danp. 

. SAMPIES CTW 1 ECKD 
a? OTHER TESTS 

PERFORMED 

23.5-25.51 SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE: brounish gray (5 YR 4/11; Sow 
very fine- to fine-grained sand; blocky; iron. 
filled fractures; trace 1 mn lignite streaks; 
slightly weathered; soft; damp. 

25.5-27.5' SAMPLE. 
Recovered 2.0/2.08 = 100%. 
SILTY CLAYSTONE: dark yellowish brown (10 YR 4 / 2 ) ;  
trace very fine-grained sand; abundant fractures 
with iron-staining; moderately weathered; blocky; 
crunbty; soft; d q .  

27.5-29.5' SAMPLE. 
Recovered 2.W2.0' = 100%. 
SILTY CLAYSTONE TO SANDY SILTY CLAYSTONE: same as 
above; mediun dark gray (N 4/0); trace fine Sand; 
grading to mediun gray (N 5/0); slightly 
weathered; soft; feu iron-filled fractures; 
slightly damp. 

21 .S-23.5' Reading on 
Core: 
OVA: 0.2 
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29.0-33.0' SAMPLE. 
Recovered 3.1/4.0' = 78%. 

S N R F ?  rnl1 CCXD 
OR OllffR ILSTS 

PERFORMED 

RaD t.6/3/1' = 84%. 
29.0-30.3': CLAYSTONE: dark yellouish broun (10 YR 
4/21; homogeneous; firm to moderately hard; no 
reaction to HCL; damp. 
30.3-32.6': CLAYEY SILTSTONE: mediun dark .gray (N 
C/O); hdnogeneous except for an organlc rich 
claystone 31.65-31.9'; trace very f ine-grained 
sand; moist. 

i 

33.0-36.0' SAMPLE. 
Recovered 4.1/3.0' f 137%. 
RaD 3.55/4.1' = 87%. 
32.1-33.4): CLAYSTONE; olive gray (5 YR 4/11 and 
mottled; homogeneous; trace mediun noduies; soft; 
plastic; no reaction to HCL; damp. 
33.4-36.0': SILTSTONE: mediun dark gray Or 4/01; 
homogeneous; trace very fine-grained sand; trace 
clay; no reaction to Htl; damp. 

36.0-37.0 SAMPLE. 
Recovered 1.1/1.0' = 110%. 
RPD 0.7S/l.lt = 68%. 
CLAYEY SILTSTONE: mediun dark gray (N 4 / 0 ) ;  trace 
very fine-grained sand; firm to hard; no reaction 
to HCL; damp. 

31.43' 
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37.0-39.0' SAMPLE. 
Recovered 1.5/2.0' = 75%. 

SAMM IT W I frTD 
LITHOLOGIC DESCRlPTlON OR O I H t H  ItSlS 

" 3  

80, 2E PERFORMED 
s z  

40 

RQD 0.8/1.5' = 53%. 
CLAYEY SILTSTONE: brownish gray (5 YR 4/11; to 
d . i m  dark gray (N 4 / 0 ) ;  homogeneous; trace very 
fine-grained sand; firm; no reaction to HCL; damp. 

39.0-43.0' SAMPLE. 
Recovered 3.9/4.0t = 98%. 
RQD 3.6/3.9' = 92%. 
SILTY CLAYSTONE: dark gray (N 3/0) t o  medim dark 
gray (N 4 / 0 ) ;  homogeneous, trace very f ine-grained 
sand; moderately hard to hard; no reaction to HC1; 
daw. 

43.0-47.0 SAMPLE. 
Recovered 1.4/4.0r = 35%. 
RQD l.2S/1.41 = 89%. 
CLAYEY SILTSTONE: dark gray (N 3/0) t o  medim dark 
gray (N 4 / 0 ) ;  homogeneous; organic rich laminae at 
44.3-4C.C'; to trace very fine-grained sand; hard; 
no reaction to HCt; daup. 



47.0-19.0 SAMPLE. 
Recovered 4.6/2.0'  = =ox. 
RQD 4.6/4.6' = 100%. 
CLAYEY SILYSYONE: dark gray (N 3/0) to brownish 
gray (5 YR Ul); laminated; trace lignite 
stringers; trace to occasional Ly some very fine- 
to finc-grained sand; hard; no reaction to HC1; 
dyrp. 

49.0-53.0' SAMPLE. 
Recovered L.O/b.O' = 100%. 
RQD 4.0/&.0' = 100%. 
CLAYEY SILTSTONE: dark gray (N 3/0) to brownish 
gray (5 YR 4/1); laminated; trace lignite 
stringers; trace to occasionally some very fine- 
to fine-grained sand; hard; no reaction to HCL; 
d e .  
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53.0-57.0 SAMPLE. 
Recovered C.1/4.0f = 103%. 
RPD 2.9/4.If = 71%. 
SILTY CLAY: dark gray (N 3/01: laminated; organic 
rich; some lignite stringers; trace very fine- 
grained sand; moderately hard; no reaction to HCL; 
daap. 

57.0-61.0 SAMPLE. 
Recovered 4.3/4.Of = 108%. 
ROD C.3/6.3' = 100%. 
CLAYEY SILTSTONE: dark gray (N 3 / 0 ) ;  laminated; 
organic rich in  part; trace lignite stringers; 
trace very fine-grained sand; moderately hard to 
firm; no reaction to HCL; damp. 
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61.0-65.0 SAMPLE. 
Recovered 4.W4.0' 3 100%. .. 

ROD 3.5/4.0' = 88%. 
CLAYEY SILTSTONE: dark gray (N 3/0) to medium dark 
gray (N 4/01: Laminated; organic rich above 61.5' 
uith trace lignite stringers; moderately hard; no 
reaction to HCl; danp. 

65.0-69.0 SAMPLE. 
Recovered 4.5/4.0t = 113%. 
RPD 4.3/4.5' = 96%. 
65.0-66.6': SILTY CLAYSTONE: dark gray (N 3/01 to 
mediun dark gray (N 6/01: laminated; organic rich; 
firm; no reaction to HCl; damp. 
66.6-67.6': LIGNITE: brownish black (5 YR 4/11 t O  
brounish gray (5 YR 2/1); fissile; firm: no 
reaction to HCL: damp. 
67.6-68.7': SILTY CLAYSTONE: mediun dark gray (N 
4/01; organics decreasing with depth; hard; nc 
reaction to HCL; daw. 
68.7-69.0': SANDY CLAYSTONE: mcdiun dark gray (N 
4/01; hcmogencous; very f inc-grained, subrounded, 
well sorted sand; firm; danp. 
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69.0-73.0' SAMPLE. 
Recovered 4.0/C.0i = 100%. 
ROD 3 3 6 . 0 '  = 83%. 
69.0-69.3': CLAYEY SANDSTONE: mediun dark gray (N 
6 / 0 ) ;  very f ine- to fine-grained; subrounded; uet 1 
sorted; damp. 
69.3-73.0' : CLAYEY SILTSTONE : Laminated; organi c 
rich with lignite bed; 69.2-69.6; silty, very 
fine-grained sandstone bed 72.0-72.2; damp. 

73.0-77.0 SAMPLE. 
Recovered 2.5/4.0i = 63%. 
RPD 1.3/2.5' = 52%. 
73.0-73.3' :  CLAYEY SILTSTONE: mediun dark gray (N 
C/O); Laminated; uaxy; hard; damp. 
73.3-73.6': CLAYEY SANDSTONE: mediun dark gray (N 
4/01; very fine- to fine-grained; subrounded; uell 
sorted; f i n ;  no reaction to HCL, damp. 
73.6-75.5': CLAYEY SILTSTONE: dark gray (N C/O); 
fissile; organic rich; damp. 

I 

70.90-75.L3': 
Ceotecnnical sample 
(Hydrometer Anal ys i S )  
LF1389BR70z. 

16% Sand 
44% SiLt 
40% Clay 
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77.0-80.0 SAMPLE. - Recovered 6.0/3.0' = 133%. 
RPD 3.8/4.0' = 95%. 
TI.0-78.0': SILTY CLAYSTONE: dark gray (N c/o); 
Laminated; trace very fine-grained sand; firm; no 

78.0-80.0':  CLAYEY SANDSTONE: dark gray (N 3/01 to 
mdiun dark gray (N C/O); laminated; trace very 
fine-grained sand; moderately hard to firm, no 
reaction to HCL; moist. 

80.0- 83.0 SAMPLE. 
Recovered 6.5/3.0' = 150%. 
RPD 3.8/4.5' = 84%. 
80.0-81.4': SILTY CLAYSTONE: brownish black (5 YR 
2/11 to dark gray (N 3/0); laminated; organic rich 
with uppermost 0.5' lignite; organics decreasing 
dounuard, firm to moderately hard; no reaction to 
H C L ;  danp. 
81.4-83.0': CLAYEY SILTSTONE: mediun dark gray (N 
4/01; homogeneous; breaks with concoidal 
fractures; hard to very hard; no reaction to HCl; 
daw. 

- reaction to HCL; moist. 

83.0-87.0 SAMPLE. 
Recovered 3.9/4.0' = 98%. 
ROD 3.7/3.9( = 95%. 
83.0-85.1': CLAYEY SILTSTONE: niediun dark gray (N 
4/01; laminated; f i n  no reaction to HCL, damp. 

-84.1-86.9': SlLTY SANDSTONE: dark gray (N 3/01 to 
brownish gray (5 YR 4/11: crossbedded; trace 
organics along crossbeds; very f ine-grained; 
subrounded; uel l  sorted; wet l consol idated (hard 
to very hard); no reaction to HCL; dam. 
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87.0-91.0 SAMPLE. 
Recovered 3.0/4.0' = 98%. 
RPD 1.7/3.9' = 44%. 
87.0-89.0': SANDY SILTSTONE: medim dark gray (N 
4/01: laminated; sane silty sandstone stringers; 
some organic rich siltstone stringers; s m  clay; 
moderately hard; no reaction to HCL; damp. 
89.9-90.9': SILTY CLAYEY SANDSTONE: mediun dark 
gray (N 4 /01  to brownish gray; (5 YR 4/11; 
laminated; very f in.-grained; subrounded; we1 1 
sorted; well consolidated (moderately hard to 
hard); no reaction to HCl; daw. 

91.0-9b.0 SAMPLE. 
Recovered 2.9/3.0' = 97%. 
RPD 2.412.9' = 83%. 
SILTY SANDSTONE: dark gray (N 3/01 to brownish 
gray (5 YR 4/11: laminated; poorly sorted, very 
f ine-grained, si 1 ty, subrounded sands and 
moderately wet1 sorted fine-grained, subrounded 
sands; trace organic rich sandstone; trace clayey 
sandstones; well consolidated; M reaction to HCL, 
danp. 



NO. B207189 LOG OF GOREHOLE 13 OF 33 PAGE 

91.0-98.0 SAMPLE. 
Recovered 3.8/4.0J = 95%. 
RPD 3.8/3.8' = 100%. 
94.0-97.51: SILTY SANDSTONE; mediun dark gray (N 
4/01 to brownish grey (5 YR 4/11; very fine- to 
f inc-grained; subrounded; moderately uell sorted; 
trace lignite stringers; uell  consolidated: no 
reaction to HC1, damp. 
97.5-97.8': LIGNITE: brownish black (5 YR 2/1); 
laminated; subfissile; no reaction to HCL; damp. 

98.0-102.0 SAMPLE. 
Recovered 4.1/4.01 = 103%. 
RPD 3.9/1.11 = 95%. 
98.0-101.7': SILTY SANDSTONE: mediun dark gray (N 
4/01 to olive gray (5 Y 4/11: laminated; very 
fine- to fine-grained (fining downuard); some 
sandstone clasts (rounded, mediun pebbles); 
moderately uel l  sorted; well consolidated; no 
reaction to HC1; damp. 
101.7-102.0': CLAYEY SILTY SANDSTONE: alternating 
bands of medim gray (N 5/01 and dark gray (N 
3/01; crosswed; very fine-grained; wlt sorted; 
firm; danp. 
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102.0-106.0' SAMPLE. 
Recovered 3.5/3.5' = 100%. 

- SAMFI f? rn!.L[CTm 
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RQD 2.4/3.5/ = 69%. 
CLAYEY SILTY SANDSTONE: alternating bands Of 
mediun gray (N 5/01 and dark gray (N 3/01; 
crossbedded; very fine- to fine-grained, well 
sorted; friable becoming well consolidated below 
104.6'; no reaction to H C L ;  danp. 

106.0-110.0 SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RPD 3.1/4.0' = 78%. 
106.0-108.4': SILTY SANDSTONE: mediun dark gray (N 
4/01: faintly Laminated; very fine- to fine- 
grained; moderately uell sorted; rounded; well 

108.4-110.0': CLAYSTONE: dark gray ( N  3/01 t o  
brownish black (5 YR Z/l); homogeneous to 
subfissile; becoming organic rich at 109.1'; damp. 

vonsolidated; no reaction to HCl; daw. 
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1'10.0- 114.0 SAMPLE. 
Recovered 4 . 3 / 4 . 0 8  = 110%. 
ROO 3.?/4.3' = 90% 
SILTY CLAYSTONE: dark gray ( N  3/01 t o  brounish 
black (5 YR 2/1); subfissile; s m  very fine- 
grained sand in part; firm; no reaction to H C l ;  
moist. 

114.0-118.0 SAMPLE. 
Recovered 3 . 8 / 4 . 0 8  = 95%. 
ROD 0.9/3.8' = 24%. 
SILTY CLAYSTONE: same as above. 

5hMf'I FC ffl I f PTTn 
S E  a U THOLOGIC DESCRIPTION OH OIH€R ItSlS 

" Y  
u a  =Ew 
5 5  SE PERFORMED 
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118.0-122.0 SAMPLE. 
Recovered 3.8/4.0' = 95%. 
ROD 1.V3.8' = 39%. 
118.0-121.3': SILTY CLAYSTONE: same as above 
except for sandy claystone layer (118.5 to 118.70 
with olive gray color (5 Y 4/11. 
121.3-121.8 SILTY SANDSTONE: pale brown (5 YR 
5/21: homogeneous; very fine- to fine-grained; 
moderately well sorted; subangular to subrounded; 
well consolidated; no reaction to HCl; damp. 

122.0-126.0 SAMPLE. 
Recovered 4.0/4.0t = 100%. 
ROD 3.8/4.0' = 95%. 
CLAYSTONE: dark gray (N 3/0); subfissle above 
125.2'; homogeneous; waxy; very fine- to fine- 
grained; poorly sorted sandstone stringer at 123.1 
to 123.2 and 125.1' depth, no reaction to HC1; 
mist. 
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126.0-130.0 SAMPLE. 
Recovered 2 . 3 4 . 0 '  = 58%. 

CAFlr! rs CYY 1 rclrn 
OR O I I B R  l t S l S  

PERFORMED 
U THOCOG C DESCRlPTl ON 

ROD 1.8/2.3' = 78%. 
CLAYEY SILTSTONE: mediun dark gray (N 4/01: 
homogeneous; soma disseminated very f ine-grained 
sand; moderately hard to hard; no reaction to HC1; 
daw. 

Recovered 4.0 /3 .0 '  = 133%. 
ROD 2.9/C.O' = 73%. 
SILTY CLAYSTONE: brownish black (5 YR 2/11 to 
olive black (5 Y 2/1); subfissle to fissle; 
organic rich grading into clayey lignite at 129.9- 
130.3' trace very fine-grained sand in part: firm 
to moderately hard; no reaction to HCl: moist. 

130.0-133.0 SAMPLE. 

- 
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LlTHOLOGlC DESCRIPTION 

133.0-137.0 SAMPLE. 
Recovered 4.1/4.0' = 103%. 
ROD 3.5/4.1' = 85%. 
133.0-133.9'; SILTY CLAYSTONE: same as above 
except no lignite. 
133.9-137.0': SANDY SILTSTONE: mediun dark gray (N 
6/01 to mediun gray (N 4/0); homogeneous; 
disseminated very fine-grained sand; some clay 
above 135.1; interbedded very fine-grained 
sandstone below 136.5; moderately hard to hard; no 
reaction to HC1;damp. 

137.0-141.0 SAMPLE. 
Recovered 4 . 2 / 4 . Q 1  = 105%. 
ROD 2.814.2' = 67x. 
137.0-139.0': SILTY CLAYSTONE: mediun dark gray (N 
4/01 to dark gray (N 3/0); uaxy; trace 
disseminated very fine-grained sand; firm; no 
reaction to HCl; damp. 
139.0-141.0': SANDY CLAYEY SILTSTONE: mediun dark 
gray (N 4/01 to dark gray (N 3/01; finely 
interbedded; some very fine-grained sandstone 
interbeds; moderatety hard; no reaction to HCl; 
d W -  

PAGE 18 53 
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141.0-145.0 SAMPLE. 
Recovered G.O/G.O' = 100%. 
RQD 3.5/4.0' = 88%. 
111.0-141.9': CLAYEY SILTSTONE: medium dark gray 
( N  4 / 0 )  to dark gray (N 3/0); faintly laminated; 
trace to sune very fine- to fine-grained 
disseminated sand; lignite stringer at base; 
moderately hard; no reaction to HCL; dam. 
141.9-145.0': SANDSTONE AND SILTSTONE: meditrm gray 
(N 5/01 and dark gray (N U O ) ;  finely interbedded 
sandstones a d  si ltstones; primarily sandstone at 
top becoming more siltstone at depth; very fine- 
grained, welt sorted subrounded sands; no reaction 
to HCL; damp. 

145.0-149.0 SAMPLE. 
Recovered 3.9/4.0' = 98%. 

SILTY SANDSTONE: mediun dark gray (N 4/01 and 
light olive gray (5 Y 6/1); possible soft sediment 
deformation; somc interbeds of siltstone: very 
fine- to fine-grained; rounded; uell sorted: uell 
consolidated; no reaction to HCL; danp. 

RPD 3.9/3.9' = 100%. 
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149.0-153.0' SAMPLE. 
Recovered 3.7/4.0f = 93%. 
RQD 3.6/3.7' = 17%. 

SAMPI FS CnLI F W D  

PERFORMED 
LITHOLOGIC DESCRIPTION OR OTHER TESTS 

" Y  E E  a 
u g  x u  
8 ,  SE 

1L9.O-152.7': SILTY SANDSTONE: same as above. 

153 .O- 157.0 SAMPLE. 
Recovered 3.7/4.0' = 93%. 
RPD 2.6/3.7' = 70%. 
153.0-155.0': SILTY CLAYSTONE: dark gray (N 3/01: 
fissle; moderately hard; no reaction to HCL, daw. 
155.0-156.7': LIGNITE: black (N 1/0) to brounish 
black (5 YR 211); fissle lignite, no reaction to 
HCL; damp. 
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157.0-161.0 SAMPLE. 
Recovered 0.3/4.0' = 1 % .  
ROD O.WO.3' = 0%. 
157.0-157.3': CLAYSTONE: olive black (5 YR 2/11; 
organic rich; no reaction to HCL; damp. 

5 s  y SAMPI rs cot I r r m  
Z E  a UTHOCOGIC DESCRlPTlON OR OTHER TESTS 

PERFORMED ac3 =E 
$53 5i2 

161.0-161.5 SAMPLE. 
Recovered 2.4/0.5' = 480%. ... . ~ ~ . 
RQD 0.U2.4' = 20%. 
CLAYSTONE: medim dark gray (N 4/0); some Organic 
material and silt at top decreasing dounuards; 
firm; no reaction to HCl; damp. 

161.6-164.0 SAMPLE. 
Recovered 0.0/2.5' = 0%. 
RQD 0.W2.5' = 0%. 

164.0-165.0 SAMPLE. 
Recovered 3.5/1.0' = 350%. 
ROD 2.7/3.5' = 7Tz. 
CLAYSTONE: medim dart gray (M 4/0) to dark gray 
(N 3/01; trace organics; trace to some Silt 
increasing dounuards; soft to mderately hard; no 
reaction t o  H C 1 ;  damp. 
163-165.0': S I L T Y  SANDSTONE: dark gray (N 3/01 to 
brownish gray (5 YR U l ) ;  homogeneous; breaks 
along concoidal fractures; very fine- to fine- 
grained; subrounded; subangular; moderately uell 
sorted; uell consolidated; hard; no reaction to 
HCL; damp. 
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165.0-169.0 SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RPO 0.0/6.0' = 100%. 
SILTY SANDSTONE: same as above except: natural 
subhorizontat silt filled fractures at 166' depth; 
sane clay; moderately hard. 

169.0-173.0 SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RPO 3.7/4.0' = 93%. 
169.0-171.8': SILTY SANDSTONE: same as above. 
171.8- 173.0' : SANDY CLAYEY SI LTSTONE : brouni sh 
gray (5 Y R  C/1) to brownish black (5 Y R  2/11; 
organic rich; trace lignite; trace interbeds of 
very fine- to fine-grained sandstone; moderately 
hard; no reaction to HCL; damp. 
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173.0-177.0 SAMPLE. 
Recovered 2.3/4.0‘ = 58%. 

173.0-173.5’: SILTY SANDSTONE: dark gray (N 3/0) 
to brounish gray (5 YR 4/11. 
173.5-174.6’: LIGNITE AND COAL: brownish black (5 
YR 2/11 to black (N 1/01: subfissile to fissile: 
f i n ;  no reaction to HCL; damp. 
174.6-175.3’: SILTY CLAYSTONE: dark gray ( N  3/01: 
laminated; organic rich; moderately hard no 
reaction to HCL; damp. 

ROO i.ait.3’ t 78%. 

177.0-180.0 SAMPLE. 
Recovered 2.0/3.0‘ = 9 n .  
ROD 1.0/2.0’ = 66%. 
177.0-177.8’: LIGNITE; brownish black (5 YR 2/11; 
fisslc; trace coal; f i n ;  damp. 
177.8-179.9’: CLAYEY SANDY SILTSTONE: medim dark 
gray (N 4 / 0 ) ;  organic rich at top becoming Less 
clayey and more sandy downward; very fine-grained, 
rounded sands; moderately hard to firm; damp. 

180.0-184.0 SAMPLE. 
Recovered 3.9/4.0’ = 98%. 
RaD 3.813.9‘ = 9n. 
SILTY SANDSTONE AND SANDY SILTSTONE: medium dark 

. gray (N C/O) to dark gray (N 3/0); SANDSTONE: very 
fine- to fine-grained, well sorted; subrounded; 
wet 1 consolidated; sandstone grading into SANDY 
SILTSTONE: soma clay, disseminated very fine- to 
fine-grained sandstone laminae; hard to moderately 
hard; no reaction to HCL; d w .  
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184.0-188.0 SAMPLE. 
Recovered 4.2 /4 .0 '  = 105%. 
ROD 3.4/4.2' = 81%. 
SILTY CLAYSTONE: dark gray (N 3/01: Laminated, 
trace very fine- to fine-grained sandstonc 
laminae; firm to moderately hard; no reaction t( 
HCL; damp. 

188.0-192.0 SAMPLE. 
Recovered 2.6 /4 .0 '  = 65%. 
ROD 2 . 4 / 2 . 6 '  92%. 
SILTY CLAYSTONE: dark gray (N 3/01 to brounisl 
black (5 YR 2/1); subfissle; trace very fine- ti 
fine-grained sandstone Laminae; sane organic: 
belou 190' depth; firm to moderately hard; nl 
reaction to HCt; damp. 

e 
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192.0-195.0 SAMPLE. 
Recovered 6.7/3.0'  = 118%. 
RPD C.7/4.7' = 100%. 
SILTY CLAYSTONE: s m  as above except: SomC 
organics above 191.2' depth; trace iron staining. 

195.0-199.0 SAMPLE. 
Recovered O.O/G.O' = 0%. 
RPD O.O/O.O'. 



L4 r 
5 

2 

199.0-199.5 SAMPLE. 
Recovered 3 . 0 / 0 . 5 ‘  = 600%. 
RQD 1.6/3.0‘ = 53%. 
196.5-198.3’: SILTY CLAYSTONE: dark gray (N 3/01 
to brownish gray (5 YR 4/11: homogeneous to 
subfissle (associated uith organics) trace 
organics; firm; no reaction to HCL; damp. 
198.3-199.5‘: SANDSTONE: mediun dark gray (N &/a); 
very fine- to fine-grained; trace mediun-grained; 
subrounded; moderately well sorted; som~ silt; 
consolidated; hard; no reaction to HCL; damp. 

SAMPLFS cni I EVD 
E 2  Q-W UTHOLOGlC DESCRlPTlON OR OMER TESTS 

“ 4 1  

25 :E PERFORMED 

199.5-203.0 SAMPLE. 
Recovered 3.7/3.5‘ = 106%. 
RPO 3.7/3.7’ = 100%. 
SANOSTONE: mediun dark gray (N &/O) to olive gray 
(5 Y 4/1); natural subvertical fractures 
throughout; staining and mineralization along 
fractures; very fine- to fine-grained; subrounded; 
uell sorted; trace to sane clay; uell 
consolidated; hard to very hard; no reaction to 
HCL; danp. 

203.0-207.0 SAMPLE. 
Recovered 4.1/4.0’ = 102%. 
RPO 3.4/4.1‘ = 83%. 
CLAYEY SANDSTONE: crossbedded; trace natural 
fractures; uith mineralization; very fine- to 
fine-grained; subrounded; uell sorted; trace 
calcite cement in better developed sandstone 
stringers (HCL reaction); hard; damp. 



NO. B207189 LOG OF BOREHOLE 
n 1 

UTHoLOGlC DESCRIPION 

I-.-! 

207.0-211.5' SAMPLE. 
Recovered 4.5/4.5' = 100%. 
RPD L.5/4.5' = 100%. 
SILTY SANDSTONE: medim dark gray (N 4 / 0 1  to Olive 
gray (5 Y 4/11; crossbedded; very fine- to fine- 
grained; subrounded; uell sorted; silt decreases 
to trace belou 210.2' depth; well consolidated; 
uncmnted belou 210.2' depth; no reaction to HC I ;  
moist. 

211.5-216.0' SAMPLE. 
Recovered C.1/4.5' = 91%. 
RPD 1.3/&.11 = 32%. 
SANDSTONE: medium gray (N 5/01: cfossbedded; Very 
fine- to fine-grained; subrounded; uell sorted: 
consolidated; unCe!lWlKed; no reaction to HCL; 
moist. 

PAGE 27 OF 33 

SAMPI FC fnl l.EClFD 
OR OIFIER TESlS 

PERFORMED 



* I 

SAMR EC rnll FfTFP 

PERFORMED 
0 LlTHoCOGlC DESCRlPTlON wi oitiuj u i s  Y u ' G  

I= Z" s2 9 80, c n t  
d 

216.0-220.0 SAMPLE, 
Recovered 3.9/4.0' = 98%. 
ROD 3.0/3.0'  = 100%. 

L 

SANDSTONE: mediun gray (N 5/0); very dark gray (1 
3 / 0 )  to black ( N  1/0) banding; crossbeddd; 
Laminated; black banding; fine- to very fine. 
grained; subroundad; wet 1 sorted; consolidated, 
hard; strong HCL reaction 216.3 to 217.0, nom 
elseuhere; moist. 

Recovered 4.0/4.0' = 100%. . 
RPD 3.8 /4 .0 '  = 95%. 
SANDSTONE: same as above except; d i m  gray ( 1  
4/01; no reaction to HCL; moist. 

220.0-224.0 SAMPLE. 



CI 

2 
t 
€ E  
d 

4 w  b % 5 5  

SAMR rc rni I Frm 
OR OTHER IESTS 

PERFORMED 

w 
Q. UlHOLOaC OESCRII'TION 

mc 

221.0-228.0' SAMPLE. 
Recovered 3.9jC.9' = 98%. 
ROD 2.913.0' = 71%. 
SANDSTONE: mediun dark gray (N C/O); crossbeddec 

well sorted; trace organics along lamina 
surfaces; consolidated; f i r m  to moderately hard 
no reaction to HC1; mist. 

228.0-232.0' SAMPLE. 
Recovered C.O/l.OJ * 100%. 
RQD 3 . W . O '  = 83%. 
SANDSTONE: medim dark gray (N 110) and dark grab' 
(N 3/01: same as above. 

I 



LOG OF BOREHOLE MU NO. B207189 

232.0-236.0 SAMPLE. 
Recovered &.0/4.0' = 100%. 
ROD 3.2/C.O' = 80%. 
SANDSTONE AND SANDY SILTSTONE: mediun dark gray (N 
L/O) to dark gray (N 3 / 0 ) ;  crossbedded; SANDSTONE: 
very fine- to fine-grained; subrounded, uell 
sorted; uell sorted; soma silt uell consolidated. 
Interbedded siltstone: very fine-grained; 
subrounded, disseminated sand; trace claystone 
beds; hard; no reaction to HCL; damp. 

236.0-240.0 SAMPLE. 
Recovered 4.O/4.Of = 100%. 
ROD L.O/C.O' = 100%. 
SANDSTONE: mediun gray (N 4/01 to mediun dark gray 
(N C/O);  crossbedded; trace organic rich; silty 
interbeds; trace iron staining; very fine- to 
f ine-grained; subrounded; . uell sorted; wet 1 
consolidated; no reaction to HCL; moist. 

PAGE 30 OF 33 

SAMPI FS CCI 1 VTTD 
OR OTHER 1ESTS 

. PERFORMED 



- 
F 

UlHOLOGlC DESCRIPTION " Y  5 
E Z  
4 
Q 80, 

uc3 

2b0.0-2C4.O1 SAMPLE. 
Recovered 2.6/4.01 = m65X. 
ROO 2.0/2.6' = T7x. 
240.0-241.5': SANDSTONE AN0 SILTY SANDSTONE: 
mcdiun dark gray (N 4 / 0 )  to dark gray (N 310);  
crossbcdded; trace claystone i nterbeds; trace 
organic rich siltstone interbeds; SANDSTONE: very 
fine- to f ine-grained; subrounded; uet L sorted; 
wet 1 consolidated; SILTY SANDSTONE: very fine- 
grained; trace f ine-grained; subrounded; uel 1 
consolidated; no reaction to HC1; danp. 
241.5-242.6': CLAYEY SANDY SILTSTONE: dark gray (N 
4 / 0 1 :  homogeneous; trace natural fractures ui th 
organic material infitling; disseminated very 
fine- to trace fine-grained, subrounded sand; no 
reaction to HC1; daw. 

Recovered 4.3/3.0' a 143%. 
ROD 3.U4.3' = 79%. 
SILTY CLAYSTONE: dark gray (N 3/0) to brounish 
black (5 YR 2/1);  faintLy laminated; uaxy;otrace 
high angle open natural fractures (45 to 70 f r M  
horizontal); trace very fine- to f ine-grained 
sand; grading to base to sand/, clayey, siltstone; 
moderately hard; no reaction to HC1; danp. 

244.0-2C7.0 SAMPLE. 

m.m r y  rn I r r rn  
OR 0flE.H lESiS 

PERFORMED 



n c 
v 

247.0-251.0 SAMPLE. 
Recovered 0.0/4.0' = 0%. 
RaD o.o/o.o. 

' SAMPI ES CfY 1 f f TTD 
OR OTH€R TESTS 

PERFCfNED 
LITHOLOGIC DESCRlPTlON Q Y  

53 v) 

F Z  %E 

251.0-251.5 SAMPLE. 
Recovered C.5/0.5' = 900%. 
Rao G . W . S ~  = 9ax. 
SILTY CLAYSTONE: dark gray (N 3 / 0 )  to brounish 
black (5 YR 2/1); laminpi; natural high angle 
open fractures (45 to 70 from horizontal); trace 
very fine-grained sand; organic rich belou 249.0' 
depth; 0.1' lignite bed at base; moderately hard; 
no reaction to HCl; danp. 
SANDSTONE: mcdiun gray (N 5/01: hcmogeneous; very 
f ine-grained; subrounded; well sorted; 
consolidated; firm; no reaction to HCl; damp. 

257.5-255.0 SAMPLE. 
Recovered 3.5/3.5' = 100%. 
RPD 0.4/3.5' = 11%. 
251.5-252.3': COAL AN0 LIGNITE.: btack (N 1/01 and 
brounish black (5 YR 2/11: orthorhombic fracturing 
in coal; Lignite; scine clay; some silt; trace very 
fine-grained sand; mcdcrately hard; no reaction to 
HCL; moist. 
252.3-255.0': CLAYSTONE: grayish broun (5 YR 3/21 
to dark gray (N 3/01: subfissle in part; waxy; 
organic rich above 254.0' depth; sane silt in 
part; moderately hard; no reaction to HCl; damp. 



< 

n 

LL 

+ 

SAMPI IT '77 1.V TTD 

PERFORMED 

.- 
UMOLOGIC DESCRIPION OR OlliCR IESIS g r  E 4" 

w =o a c 3 2  v) 

255.0-259.0 SAMPLE. 
Recovered 3.7/G.O' = 93%. 
ROD 1.U3.7'  = 38%. 
SILTY CLAYSTONE: dark gray (N 3/01 to brownish 
black (5 YR 2/1); uaxy; trace lignite; trace very 
fine-grained sand at base; firm to hard; no 
reaction to HCL; damp. 

TOTAL DEPTH = 259.0 '  



LOG OF BOREHOLE 

n 
I- 
L 

UTHoLOGlC DESCRIPTION u k! 
4 -  ZW 

.d 

E %  
9 8 3  SE 

A a m c L / y I  / / / - / F - b f  
3 

0284.53 F71 7 6 w  fRFP)  

SAMPIIS COLLECTED 
OR OTHER TESTS 

PERf ORMED 

DRILLING COMPANY Bodes Erpfhffs 
DATE DRlllED Awii 77. 1989 
DRILLING METHm Hdlow Stern A I J ~  
LOGGED BY E.M. Hill: R.T. Trcot 

GEOLWST 

ROf?010CE/bElL NO. B207289 
GKWND SURFACE ELNATION 5948.27’ 
WATER LEVEL ENCOUNTERED None 

STATIC None (09/19/89) 
DRILLER K. Parker HELPER R. Orr 
DRILLING FLUID None 
CHECKED BY 4.A. ,d.%md& 

i . SITE ’MANAGER 

EARP MANAGER 
COMMENTS 

0.0-1.5’ SAMPLE. 
Recovered 1.5/1.5‘ = 100%. 
0.0-0.2’: SILT: grayish brown (5 YR 3/21: hmic; 
rooted; loose; danp. 

ARAPAHOE/LARAMIE FORMATION 

0.2-1.5’: SILTY CLAYSTONE: pate yellowish brown 
(10 YR 6/2); soma very fine-grained sand; highly 
ueathered; blocky; friable: frequent iron-staining 
in distinct fractures; very soft; damp. 

1.5-3.5’ SAMPLE. 
Recovered 1.9/2.0‘ = 95%. 
SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2); 
abundant streaks and mottles--dark yellowish brown 
(10 YR 6/6); trace to somc very fine- to fine- 
grained sand; highly ueathered; very soft; few 
calcite streaks up to 3 mn; rooted; trace organic 
partings; blocky; friable; danp. 

3.5-5.5’ SAMPLE. 
Recovered 2.0/2.0’  = 100%. 
SILTY CLAYSTONE: light olive gray (5 Y 6/11; 
mottled with dark yellowish orange (10 YR 6/6); 
moderately weathered; very soft; feu calcite 
lenses; danp. 

HNu Background: 0.0 
OVA Backgrowd: 0.0 

All readings on cuttings, 
core, breathing zone, and 
in augers: 0.0; unless 
otherwise noted belou. 
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3 LITHOLOGIC DESCRIPION 
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I;AMPI rs rni I F C ~  
OR OlHER TESlS 

PERFORMED 

5.5 - 7.5, SAMPLE. 
Recovered 2.0/2 .0 '  = 100%. 
SILTY CLAYSTONE: pale yellowish brown (10 YR 6/2); 
mottled with dark yellowish orange (10 YR 6/6)-- 
decreasing with depth; trace very fine-grained 
sand: Laminated lignite partings (C  lmn)-- 
increasing with depth; highly weathered: very 
soft; damp. 

7.5-9.5, SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: pale ycllouish broun (10 YR 6/21; 
occasional dark yellowish orange (10 YR 6/6) 
mottling; trace very fine-grained sand; feu 
lignite partings; feu very small calcite lenses; 
highly weathered; very soft; damp. 

9.5-11.5' SAMPLE. 
Recovered 2.012.0' = 100%. 
SILTY CLAYSTONE: pale yellowish brown (10 YR 6/21 
with occasional dark yellowish orange (10 YR 6/61 
mottling and fractures; trace to some sand; feu 
thin lignite partings and steaks; blocky to  
fissile; highly weathered: very soft; damp. 

11.5-13.5' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SILTY CLAYSTONE: pale yellowish broun (10 YR. 6/21; 
mottled with grayish orange (10 YR 7/61; trace to 
some very fine- to fine-grained sand; occasional 
(c 1 mn) Lignite partings; iron-stained fractures; 
blocky; very soft; highly weathered; damp. 



13.5-15.5‘  SAMPLE. 
Recovered 2.0/2.0‘ = 100%. 

tl THOLOGl C DESCRIP ION 0 Y 
t 
€ 2  CL 

0, 4 a  

W 

=Yw  
“0 3 3  52 

SILTY CLAYSTONE: pate yellouish brown (10 YR 6/21: 
mottled uith decreasing dark yellouish orange (10 
YR 6/61: trace very fine- to fine-grained sand: 
iron-filled fractures; increasing Lignite partings 
blocky to fissile; moderaKely ueathered; very 
soft; damp. 

SAFAFI rr, rni w m  
OR OTHER TESTS 

PERFORMED 

15.5-17.5’ SAMPLE. 
Recovered 2.0/2.0’  = 100%. 
SILTY CLAYSTONE: same as above. 

17.5-19.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SILTY CLAYSTONE: pale ycllouish brown (10 YR 6/21 
to mcdiun gray (H 5/01: massive; homcgeneous; 
blocky; iron-stained; mediun hard; medium 
consolidated; mcdiun plastic; daw. 

TOTAL DEPTH = 19.5’ 

15.5’: Reading in Auger 
OVA: 6.5 
7 

19.5‘: Reading in Auger 
OVA: 0.8 
- 
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Well Construction Logs for 

Present Landfill Monitoring Wells 
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WELL ;-86 

SUMMARY 
ELEVATION: GROUND LWEL 56 36 * 60 ' 

TOPOF CASING i637.94'  

CONSIRUCTION TIME LOG: 

TASK 

GRILLING: 

- 
2%" nlmr 

v 

GEOPUYS LOGQNG; 

CASING: 
2" s- 

FILTER PtACEMPn 

C E  MEflTl NG: 

CEVELCPMENT: 

Sentoni te 
ornE.9: 

START 1 FlNlSH 

--- ?-I- 

L / 2 4  j 1730 j 4/24 -- 
L/25 I 1010 1 4/25 
8/29 I 1606 I 8/29 
--- 
--- 

1600 

I8 IO 
i 020 
- 

IO IO - 

WELL DEVELOPMENT 

See 'dell Develomnt S~nrmary Sheet. 

COMMENTS: 

Vater encountered at I2.M' durinq d r i l l i n  

TOD of stainless steel casing: 1.34'  

HYDRO-SEARCH RENO.OENVER CONS U LTl N G HY 0 R OLOGl STS - GEO LO G i ST: 
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WELL 5-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or CWRDS: 
N 40694.8 E 2 6 6 9 9 . 7  

DRILLING FLUID None 

SURFACE CASING% 4 '  s tee1 w/ 1ocI:ino 

WELL DESIGN: 

BASIS: GEOLOGIC LOG 2 GEOPHYSiClL LOG - 
USING STRlNG(S): C:CASING SzSCREEN 

0.0' - 4.40'  CI I - 
4-40 '  - 9.76'  S i  - 

- I 

- - - - - I -  -- 
CASING: CI 2" L.D.  Sch. 5 tvpe 316 s t a i r  

Less stee 1. threaded and f l u s h  
. .  

0.0 IO" w i  
. .  

ELEVATION: GROUND LEVEL 5 7 2 0 ' 0 7 '  
TOP OF CASING 5 7 2 2 . 6 1 ' .  

CONSTRUCTION TIME 'LOG; 
I s r n A T  

TASK - 
DRILLING: 

I-I- -- - G E O W S  LOGGING: .A, - 
CASING: 

2" stainless 915 l a0  

I-I- 

Benrqnite 9/5 1050 
OTHER: 

9/51035 

~ 

WELL DEVELOPMENT 

FINISH - 
rlME 

1635 - 

1045 - 

i 050 
I105 
1515 - 
1055 
I040 - 

See Well Cevelomnt S m r v  Sheets. 

COMMENTS: 

No water e n r u  

TCD of stainless steel casing;: 2.5k ' 

frnn m I ?  ?nl 

- 20 
I 

-I HYDRO-SEARCH RENO~OENVER CONSULTING HYDROLOGISTS-GEOLOGISTS 
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WELL CONSTRUCTION SUMMARY 
LOCATION or CWROS: 
N 4 0 5 8 8 . 1  E 23577.5 

E LEVATION: GROUND LNEL 5806 * ' 
5808 * jP ' TOP O f  CASING 

DRtLL1NG SUMMARY: 

. .  
FILTER MATERlCL 3Z42 s l l l c  a sand 
9.10' - 2.75' 

0.00' - I .91 ' 

1.91' - 2.75' 
9.10' - 12.90' 

CEMENT P o r t l a d  T m  I 

OTHER 3/8" bentonite Pellets 

HY DRO-S €ARCH RENO*OENVER 

CONSTRUCTION TIME LOG; 
I s r a R r  

TASK - 
GRILLING: 

1-1- 
~~ - GEOPHYS LOGGING: - 

CASING: ' 

2" stainless 9/4 1310 

1-1- 
FILTER PLACEM 9/4 1312 
CE MEPITI NO: 9/4 1340 -- 
CEVELCPMENT: 9/8= 

9/4 1315 
9/& 1305 -I -- OTHER : 

1-1- 
~~ 

I-I- 
WELL DEVELOPMENT 

FINISH - 
I b  w 
9 lh 

1312 

1315 
1345 

I5 I5 - 
I320 
I3 IO 

See Well k e l o m n t  Sumnar]r Sheet. 

COMMENTS: 
8 

No water encountered during dr i l l ing .  

TOD of s ta inless  steel casing,: 2 .& ' 

cave fmn ID to 12.90' 

CONS ULTl N G HY DROLOGI STS - G EOLO G I STS 



WELL 7-86 

WELL CONSTRUCTION SUMMARY 

e LOCATION Of COOROS: 
N 39869.8 E 20893.8 

CONSTRUCTION nME LOG: 
START FINISH - 

TASU - 
IlME 

- 0955 

1986 R q  TlME QAIE 
I986 

9/23 
DRILLING: 

74" auger 

GEOPHYS LOGGING: 
CASING: 

2" s t a d e s s  9/23 1220 

9 123 
9 /23 
9 I29 

- 
- 
9/23 
9/23 
- - - 
7 

9/23 I 1225 -- SURFACE CASING 5" x 4 '  steel w/ Locking caD 

WELL DESIGN: 

BASIS: GEOLOGIC LOG x GEOPHVSIW LOG - 
CPSING STXNG(S): C:CASING StSCREEN 

0.0' - 3.0' C1 
3.0' - 5.74' SI 

- l -  

RLTER PUCCEMEM 

C E  MENTI NO: 

CEVELCPM€"T: 

OTHER: 

9/23 1235 
9/29 1445 
-- -- 

40 'L p123 1230 
9/23 1215 

WELL DEVELOPMENT 

~ ~~ - 

See Well Careloprent Surtmary Sheets. 
' 12 

' 14 

* 16 

B 18 

~~ 

of stainless steel casing: 2.26' 

Cave f r a n l D  t o  7.51' 
I- u w 
7 
0 

0 
a 

___ ~~ 

FILTER MATERIAL 32-42 s- 

CEMENT P o t t l d  T m  I 
2.50' - 6.00' 

0.00' - 2-03 '  

2.00' - 2.50'  
6.m' - 7.51' 

OTHER 318" bentonite p l l ~ t s  

~~ 

CONS ULTl NG HY DROLOGI STS - G EOLO G I STZ HYDRO-SEARCH RENO*OENVER * 20 



WELL 8-86 1 
- 0  

* 2 0  

30 

4 0  

50  

6 0  

8 0  

9 0  

1 0 0  

4 WELL CONSTRUCTION SUMMARY 
- 

BlT(s) 0.00' - 18.35': B W  b i t :  
.- 1 18.35' - 71.9': b r i m  b i t  _-  - .- 

:I{ 
DRILLING FLU10 None 

.- - .- 
SURFACE CASING 5" x 20.85' steel w/ lock- 

inv cao 

I 
. .  

fILTER HATERIAL 3-4' 
58.00' - €4.30' 
0.00' - 56.00' 

56.00' - 58.00' 
€4.30' - 71.50' 

CEMENT Type I 

OTHER 3/8" kt-Pts 

I 

CONSTRUCTION TIME LOG: 

TASK - 
DRILLING: 
7 p  
tx core 

* 

GEO- LOGUN0 

CASING: 
511 1 9/24I1?1T!9/2111327 
2" e 1 11/3 1243 1 11/3 I 1253 

1 1410 
I207 
1516 

13% 

- 
- 

I- I-1-1- 

WELL DEVELOPMENT 

see well D e v e l o m t  slmaarv sheet. 

COMMENTS: 

tb water emxuntered durins drillins. 

ai 7 

ahmiant bubbles surface in tk ad' lacent 
pocld rear the rin. Nlerl drillh stops. 

the bubblinn stow. Probable case: 
(11 bpdrnrkfrrrp 20' - 30'. 

A HYDRO-SEARCH RENO.OEM/ER CONSULTlNG HYOROLOGISTS-G€OLOGlSTS 



WELL 9-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COOROS: 

N 392 46.7 E 19187.7 
ELEVATION: GROUNDLEVEL 

TOP OF CASING 

5 9 9 5 * 2 3 '  ( e s t * )  
5 9 9 9 . 6 4 '  (est.) 

WELL DESIGN: 

BASIS: GEOLOGIC LOG GEOPilYSICAL LOG 

USING ST3lNGIS): CzCASING S=SCREEN 
0.Co' 33.51'L - 
O.o0'-.122,57'LL - 
u2z-135,35'L - 

- -- 
- -- - -- 

CASING: C I  5'' Z.D. steel surface casinP 
c2 2" I . D . ,  Scn. 5, type 316 stain- 

less steel ,  threaded and flush 
io inted. 

SCREEN: 51 2" I .D..  Sch. 5. twe 316 stairt  
less steel. threaded ard flush 
io intd,  0.0 10'' wire wrao screen 
0.25' welded bottan cad. 

C E N m A L l m S  None c m n t s )  

F I L E R  MATERIAL 32-42 silica S a R d  

121.20' - 140.50' 
CEMENT -1 

OTHER 318'' b e m D e - 1 P t s  1 

33.51' - 119.40' 

119.40' - 171 30' 
140.33' - 151.00' 

CONSTRUCTION nME LOG: 
I s r n R r  

TASK - 
I 1986 DRILLING: 

10/6 
G E O P m S  LOGGING: 

CASING: 

a r n l e s s m  I 1  

9 /24 - 5" steel 

flLTER PLACEM 

CE MEPmNG: 
CEVELCPMENT: 

10/7 
lO/8 
10114 - 
1017 

10/7 
10/2 

WELL DEVELOPMENT 

FINISH - 
DATE 
1986 
9 I24 
1012 
10/6 
10/7 - 
10/7 
9 I24 

1017 
1018 
10/3 I 

- - 
- 
10117 

10/17 
10/3 

- 

TIM( 

16 I5 
1200 ' 

- - 
1230 
1627 
- - 

I 700 
1030 
1400 

- 

COMMENTS: 

Water encountered at  105.37' during d r i l l i n  
on 10/8/86. 
TOP of stainless steel c a s h :  1.41'  

-3: 

itv: 59.00' - 146.W' . . .  
0.00' - 147.00' 

HYDRO-SEARCH RENO*OENVER CONSULTING HYOROLOGISTS-GEOLOGISTS 



W E L L  10-86 

WELL CONSTRUCTION SUMMARY 
LOCATION or COORDS: 
N 39223.9 E 19400.6 

~~~ ~ ~ 

D R I U I N G  SUMMARY: C O N S R U C T I O N  TlME LOG:  
I S T A A f  FIN1 SH 

TASK 
DRILLING: 

I- 
I- 

2'' stainless I 9/25 09 10 

I- DRILLING FLUID - 
I- - 

9/25 
9 /25 
IO/ 16 
- - 
9/25 

9/25 
9 /25 
9 /29 
- 

SURFACE CASING 5'' x 4' steel w/ lockiw 

W E L L  D E S I G N :  

Ixx) 
14 IO 
1515 

flLTER PLACEM 

CEMEPJTI NG: 
CEVEUPMENT: 

OTHER: BAS IS :  GEOLOGIC LOG x GEOPHYSICAL LOG - 
U S I N G  Sf;iING(S): C:CASING S:SCREEN 
0.00' 3.29' - 
3.29' - 23.78' - 1 -- -- 

9/25 1305 

I- 
I- 

I- 
WELL D E V E L O P M E N T  

See Well k e l o r m  n t  Sumtrv Sheet. 

SCREEN: 51 2" I .D.  Sch. 5 type 316 stain- 
less steel, threaded and flush 
jointed, 0.0 IO'' wire wrap screen, 
0.25' relded bottan cap. 

CENTRALIZERS T w e  Ky, stainless s t e l  

- 35 
COMMENTS:  

Water encountered at IO' during d r i l l k .  

14.08' - 15.77' -40 
c 
V w 
T 
0 

a. 
a 

0.00' - 2.m' 
OTHER 3/8" bentonite Dellets 

-45 

2.00' - 2.80' 

C 0 N S U LTI N G HY 0 R OLOGl STS - G EO L O  G i STZ - 5 0  



a 

e 

a 

10-7-86 

10-7-86 

10-8-86 

10-9-86 

Well No.: 45-a6 

WELL DEVELOPMENT SUMMARY SHEET 

1 Well Bore Volume = 4.24 gals. 
0915 10 tiell Bore Volumes = 42.2 gals. 

I' ht t o l ~ ~ $ i ~ ~  
Meaium tg d rk 
brown, highfy fur- 

7' of sand lifted out before 
reaching T.D. 4% 0915 Alrlifted 4.2 gals. sand 

1540 Bailed 12 gals- bid, lots of sand 12/42.4 gals. purged to date 

0700 Airlifted 4.2 gals. brown sorav 
Medium to dark ----- 
Medium brown, 

I I I I 1 
DATE I COMMENTS I TIME 1 METHOO I VOLUME 1 APPEARANCE 

10-9-86 

10-1 0-86 

10-1 4-86 

10-15-86 

10-1 5-86 

1 0- 1 6-86 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t ~ o n  Kockv Flats P l a n t ;  Landfill Area W o I I  No. - 

T o t a l  D o p t h :  Wall 6 .70' T O P  of C a i i n g  5884.69 
COOrdln8tOS N L n l U . n ?  E 3 1 7 7 7 . 7 6  E l O v a t l O n :  G r o u n d  S u r l a c .  5882.69 '  

B o r o h o l o  17.00'  
F o r m a t i o n  of  C o m p l o t l o n  V a l l e v  F i l l  Alluvium 
C a r i n g  Mato r ia l  Sch 5 .  Tvue 316, TFJ S t a i n l e s s  c a r i n g  ~ i a r n ~ t o r  7" ID 
S c r o o n  M a t o r i d  0 .010"  w i r e  wrap, T pe  316, TFJ s u r t a c o  C I I i n g  ~ ~ a m o t e r  
B a t .  I n r t r l l o d  June 9, 1987 s t h e s s  s tee1 ~ 

i n ~ t a i i ~ d  B Y  J .  B e r m a n  Sit. M a n a g o r  

S t e e l  5" ID 
o "  

G o o l o g l r t  
CEARP Murrg.r 

C o m m o n t r  rPntrnli7Pr at 1-96  - 5 - 1 5 '  

T o p  o f  C a r i n g  3 . n '  

f r  

7.5" 

Boroho lo  
L o n g t h  

Backr i i i  ~ ; t o r i a i )  3/8" Volc lav  B e n t o n i t e  P e l l e t s  



' W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c a t t o n  Kockv Flats P l a n t ;  L a n d f i l l  Area W o l l  No.  h l - 8 7 R R  
E l o v a t i o n :  G r o u n d  S u r f a c e  igP7.78' C o o r d i n a t o r  N 4017'3.61 E 21725.75 

T o t a l  D o p t k :  W e l l  9h.03 '  ~ o p  o r  C a s i n g  5 8 8 4 . 5 5 '  

F o r m a t i o n  o f  Cornplot ion A r a p a h o e  Formation 
C88inQ U8tOr ia l  S c h  5. Tvpe 316, T'FJ Stainless 

S tee l  
S c r e e n  M a t e r l r l  g .010  
D a t e  I n r t a l l o d  -11st '3. 1987 
I n r t a l l a d  B y  K . D .  Holliwav Slto  Managor  

a 
~ o r o h o ~ o  1 1 9 . 0 0 '  

c a r i n g  o i a m 0 t e r  7" ID 

wire w-rae, T p e  3 1 6 ,  TFJ S u r f a c e  Casing D i a m e t o r  
s t L e s s  s tee1 A pr ~I 

5" I D  I 1  

GOOlOgi8t 
CEARP M a n a g e r  

C o m m o n t r  S u r f a c e  casing s e t  t o  17.0' bv J.B. B e r m a n  on June 9 .  1987.  

S u r f a c e  S O 8 1  

0 i r m  t o r :  

r r l n g  

j 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

L ~ ~ ~ ~ I o ~  Rockv F l a t s  P l an t ;  Landfill Area W ~ l l  N o .  42-87 
E 22430.99 E l o v a t i o n :  G r o u n d  S u r t r c o  5854.05' 

T o t a l  0 0 p t k :  W ~ l l  6.60 '  T O P  o t  C a s i n g  5855.93'  

F o r m a t i o n  o f  C o m e l o t l o n  Vallev F i l l  A l l u v i u m  
C a r i n g  M a t o r i a i  Sch 5.  Tvpe 315, TFJ S t a i n l e s s  c a s i n g  ~ i a m o t o r  7" ID 
S c r o o n  Y r t o r i r l  0 . 0  10" w i r e  wrap. T~ pe 316, TFJ S u r f r c o  C a r i n g  D i a m o t o r  

0.10 InStJllOd June  10, 1987 S t a i n l e s s  S t e e l A p p r o r o d  

I n r t a l l o d  S y  J. B e r ~ m a  n Sit. Yanagor  

y 4 0 3 5 5  10 C o o r d i n a l o r  

B o r o h o l o  12.40'  

Steel 5" ID 

G o o l o g i r  t 
CEARP M v  

C o m m o n t r  

T o p  o f  C a r l n q  1.88' 3 

B a c k f i l l   t to rial:^ 3/8" ' l O l C l a V  B e n t o n i t e  P e l l e t s  



W E L L  
COMPLET ION  
INF OR M A T 1 0  N 

~ o c a t t o n  Rock\* F l a t s  P l a n t ;  Landfill Area Well N o .  - 
C o o r d i n a t o r  --75 E l o v a t i o n :  G r o u n d  S u r r r c o  5 9 9 5 . 1 0 '  

f o p  or  Cas ing  5 9 9 6 . 7 5 '  T o t a l  D e p t h :  W o l l  7 3 . 5 '  
b o r o h o l o  3 7 . 0 '  

F o r n a t l o n  o f  Cornplo t ion  Rockv Flats allu vium 
Cas ing  Matorial  Sch 5 .  Tvpe 316, TFJ Stai5less ~ i ~ ~ ~ t ~ ~  711- ID 

- - - 1  
J L r e l  

pe 316, TFJ S u r r a c ~  Casing  ~ i a m o t o r  S c r o o n  Y a t o r l r l  0 .0  10" wire wrap. T" 
O a t 0  i n r t i l l od  -er 18. 1 9 8 7  Stainless S t e e l A p p r o r o d  B y  

5" ID 

Slto  Managor  

CEARP M.nrg.r 

t o p  or  C i r l n g  

s u r r a c o  c a s i n g  

Flltor P a c k  

l o r o h o l o  
) i a m o  tar: 

7.5" 

I 
B a c k f i l l  M i t o r i a l :  3/8" V O l C h V  Bentonite Pellets 



WELL  
COMPLET ION  
I N F O R M A T I O N  

~ o c r t ~ o n  Kockv F l a t s  P l a n t ;  Landfill Area Wall No. 59-87 
C o o r d l n r 1 0 s  E 19463.99 E l o v a t i o n :  G r o u n d  S u r f a c e  5 9 9 2 . 9 0 '  19336.25 

T o t a l  D o p t h :  W o l l  2 1 * 2 0 '  T o p  Of C I S l n g  5 9 9 4 . 6 7 '  

B o r o h o l o  2 6 . 0 '  

F o r m a t l o n  of  C o m p l o t l o n  Rocky F l a t s  Alluvium 
Casing Matorla1 Sch 5 ,  Tvpe 316,  TFJ S t a i n l e s s  c a s r n g  0iam.t.r 7" ID 
$ c r o o n  Y a t o r l r l  0 .010 'I wire wrap, T~ pe 316,  TFJ S u r f a c o  C a r i n g  Diamotot  
0.10 In8t8l lOd ??nVP&@r 71. 198 7 S t a i n l e s s  S t e e l A p p r o v o d  B y  
I n r t a l l o d  by J .  Bacchus 8110 M a n a g o r  

Stee l  5" ID 

GOOlOgl8t 
CEARP Man- 

C o m m o n t 8  

Ground Surlaci  
4 / / ( / / / I  I /  

SUrf8CO S O 8 1  
M.10 lal:  

P o r t l a n d  Type I 
rPmPn+ 

'Sur1 1C.  

[ ?::ith ( f t .  

t 8 o n t o n i t o  

4 
Fi l tor  Mator ia l :  - 
32-42 S i l i c a  S: 

T O P  o f  C a s i n g  1 . 9 6 '  I 

~ a c k r ~ i i  i a t o r i a l : J  3/8" Volclav B e n t o n i t e  Pe l le t s  



WELL 
COMPLET ION 
INFORMAT ION  

~ o c a t ~ o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area  Well N o .  - 
T o t a l  O o p t h :  W e l l  27 . 7 '  
C o o r d i n a t o r  N 39951.63 E 19938.52 E I O v J t i O n :  G r o u n d  S u r f a c e  5984,0? '  

5985 9 6 '  T O P  or C I I I ~ ~  

B o r o h o l o  32 .0 '  
f o r m a t i o n  o f  Cornp lo t ion  Rockv F la ts  Alluvium 
C a r i n g  M a t o r i a l  Sch 5, Tvpe 316,  TFJ Stainless 

Steel 
S c r o o n  Y e t o r l r l  0 . 0  10" wire wrap,  T p e  3 1 6 ,  TFJ S u r f a e o  C a r i n g  D iamotor  

I n r t a l l o d  o y  R* Treat S I t o  Managor  

c a r i n g  0iamot.r  TD  
5" ID 

G o o l o g l r t  
CEARP Man- 

C o m m o n t r  

t o p  o f  c a r i n g  2.00 '  

S u r f a e o  C a s i n g  

.- 
l o r o h o l o  
) i a m o t o r :  

7 $11 

W o l l  T o t a l  

I or  oholo 
T o t a l  0 o p t L  

32.00 (11.1 
2 3 . 9 7  



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

L O C I ~ I O ~  Rocky F l a t s  Plant;  Landfill Area  Wall N o .  61-87 
~ 0 o r d t n r t . r  39881.26  E 19974.80 E l o v a t i o n :  G r o u n d  S u r f r c o  5984.00' 

T o t 8 1  D o p t h :  WoII  7 8 - 5 '  T O Q  o f  c a s i n g  5 9 8 5 . 7 5 '  

F o r m r t l o n  o f  C o m p l o t l o n  Rocky Flats  Alluvium 
C a s i n g  Y r t o r t r l  Sch 5 ,  Tvpe 3 1 6 ,  TFJ Stainless cr r tnS  ~ i ~ ~ ~ t ~ ~  2" ID 

10" wire wrap. T ype 3 1 6 ,  TFJ ~ u r r r e o  ~ a r ~ n g  D l r m o t o r  S c r o o n  Y r t o r l r l  0 . 0  
O r t o  I n r t r l l o d  -emher 7 5 .  1987 Stiinless SteelApprovod 

Inrtr l lod B Y  J. Bacchus S l t o  Y a n a g o r  

B o r o h o l o  3 4 * 0 '  

Steel 5" ID 

G o o l o g i r t  
CEAAP Mmagu 

C o m m o n t r  

-1- B o r o h o l o  I 
O i r m  o t  o r :  

7 * 5 "  I 

T o p  of c croon Doptl\: 3 . 5 0 '  

I I 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

~ o c r t i o n  Rockv Flats Plant; Landfill Area Well N o .  - 
COOfdin.108 N 39871.77 E 19999 * 70 
T o t a l  D o p t h :  W o l l  x 8 0 '  T o p  O f  Caring 

f l o v r t i o n :  G r o u n d  S u r t a c o  5984.16 '  
5986.36 ' 

B o r o h o l .  30.0' 
F o r m a t l o r ,  o f  C o m p l o t l o n  

C a r i n g  Yator ia l  Sch 5. Tvue 316, TFJ Stainless e r r i n g  ~ i r m o t o r  7 "  ID 
S c r o o n  M r t o r l r l  0,010" wire wrap, T pe 316, TFJ S u r f r e o  C a r i n g  D i r m o t o r  
0.1. Inetal1.d November 25, 1987 StZinless SteelApprovod n y  
I n e t r l l o d  B y  ??- T y ~ a t -  S I t o  M a n a g o r  

R n r k y  F l a t c ;  A A  

Steel 5" ID 

O.ologiet 

CEARP M . r u g . r  

Comrnonte  

Ground Sur f rcc  

7 
I ~ u r f r c o  sor i  

M.10 1.1: 
Portland Type I 

S u r t a c o  

F i l t o r  Yator lai :  - 
32-42 Silica Sa 

F l l t o r  Pick 

Bat k f  I l l  

tk 



W E L L  
C O M P L E T I O N  
I N F O R M A T I O N  

C o m m o n t s  

1-1 E n t o n  i t 

I F i l t o r  Mat0ri.i: - 
32-42 S i l i c a  Ss 

l o r o h o l o  
) i a m  tor :  

11 

l 

or ~ c r e o n   opt 
% I  

I - T - I  

B a c k t l l l  M r t 0 r i . 1 : ~  3/8" V o l c l a v  B e n t o n i t e  Pellets  



W E L L  
C O M P L E T I O N  
I N F O R M  A T l O N  

~ o c a t ~ o n  Rockv Flats Plant; Landfill Area Well N o .  6 4  - 87 
F 70lfi7.72 E l o v a t i o n :  G r o u n d  S u r f r c o  5985.89 '  C o o r d i n a t o r  N 19'769.nl 0 

T o t a l  O o p t k :  W o l l  23.8' 
~ o r o h o ~ o  2 8 . 0 '  

C o m r n o n t r  

t o p  o f  c a r i n g  9 
i r i n g  

: 13.00' 

r o h o l o  
t a l  b 0 ) t h  
.I 



W E L L  
COMPLETION 
INFORMATION 

~ o c a t i o n  Kockv F l a t s  P l a n t ;  L a n d f i l l  Area W ~ l l  N O .  65-87 
C o o r d i n a t o r  N 3 9 2 5 0 . 1 4  E 20200.22 E l o v a  t ion:  G r o u n d  Surf a c  0 5 9 8 3 . 0 8 '  
T o t a l  0 0 p t h :  W e l l  7G.3 '  T o p  o f  C a s i n s  5 9 8 5 . 0 2 '  

B o r o h o l o  2 7 . 0 '  
F o r m a t i o n  of  Cornp lot ion  

C a r i n g  ~ a t o r i a l  Sch 5 ,  Tvue 316,  TFJ S t a i n l e s s  c a s i n g  ~ i a m 0 t . r  7" ID 

S c r o o n  Y r t o r l r l  0.010 " wire wrap. T ype 3 1 6 ,  TFJ S u r t r e o  C a r i n g  D i r m o t o r  

I n r t a l l o d  l y  S I to  Y r n r g o r  

Rocky F l a t s  Alluvium/ Weathered Arapahoe Formation 

Steel  5" I D  

0.1. I n r t r l l o d  December 9 .  10. 1 9 ~ S t a i n l e s s  S t e e l * p p r o r o d  B y  

CEARP Mmagu 

C o m m o n t 8  

T o p  o f  C r r l n s  
f 

1.9b' 

Ground Surfaco 

rpmpnt 

0 i a m  tor :  

F l l to r  P a c k  

' t k  



W E L L  
C O M P L E T I O N  
INFORMATION 

~ o ~ a t ~ o n  Kockx- F l a t s  P l a n t ;  L a n d f i l l  Area  W O l l  NO. 66-87 
c o o r d i n a t o r  N 79170.26 E 20226 .01 E l o v r t i o n :  G r o u n d  S u r t a c o  5 9 8 1 . 9 0  ' 
T o t a l  D o p t h :  W 0 1 1 1 8 - ~ 0 '  T O O  o r  C a s i n g  5 9 8 3 . 6 4 '  

F o r m a t i o n  o f  C o m p l o t l o n  Rockv F la ts  A l l u v i u m  
C 8 8 h g  u a t o r l a l  S c h  5, Tvpe 3 1 6 ,  TFJ Stainless C r I i n ~  ~ i r m r t o r  ? I r  13 

S c r o o n  Y r t o r l r l  0 .010 " wire wrap. T" p e  3 1 6 ,  TFJ S u r l r c o  C r s l n g  D l r m o t o r  

o r t o  1nst.lI.d November 2 4 ,  1987 
I n s t a l l e d  B y  R. T r e a t  Sit. Y r n a g o r  

B o r o k o l o  7 7 . 0 0 '  

S t e e l  5"  ID 
S t e e l * p p r a v o d  n y  

G o o l o g l s t  
CFLAAP M.rug.r 

C o m m o n t s  

S u r t  a c  

T 8 o n t o n i t o  

32-42 S i l i c a  S a  

F l l t o r  P a c k  
L o n g t h  (11.1 

8 r c  k l l l l  I-- 

tk  



W E L L  
COMPLETION 
INFORMATION 

~ ~ ~ ~ t , ~ ~  Kockv F l a t s  Plant ;  Landfill Area W e l l  NO. 67-87 
C o o r d i n a t o r  N Ln187.78 E 7nh78.79 E l o v a t i o n :  G r o u n d  S u r f a c e  5969.50 '  

T o t a l  ~ o p t t ~ :  W O I I  1 6 . 8 '   TO^ o f  C a r i n g  5 9 7 1 . 7 2 '  

F o r m a t i o n  o f  Cornp lo t ion  Rockv Fla-v ium 
C a r i n g  ~ a t o r i a l  Sch 5 .  T V D e  3 1 6 ,  TFJ Stainless 

Steel  
S c r o o n  M a t o r l r l  0 .0  10" wire wrap. T pe 316,  TFJ S u r f a t o  C a r i n g  ~ i a m o t o r  
D a t o  I n r t a l l o d  Dec 
I n r t r l l o d  B Y  J. Bacchus S l t o  M a n a g o r  

l o r e h o l o  2 1 . 4 '  

~ a s i n g  o i a m o t o r  7 ' ;  ID 
5" ID 

G o o l o g i r t  
CEAAP M u 1 8 g u  

C o m m o n t 8  

S u r f a c o  C a r l n g  

3 o r r h o l o  
D i r r n o t o r :  

7 . 5 "  

T o p  o t  C a s i n g  2 . 2 2 '  

Ground Surface  

l o r o h o l o  
t o t a l  D o p t h  
(It.) 



W E L L  
COMPLET ION  
I N F O R M A T I O N  

~ o ~ a t l o n  Rockv F l a t s  P l a n t ;  L a n d f i l l  Area W ~ l l  NO.  68-37 
~ o o r d t n a ~ o s  .-40163.59.20680.83 E l o v a t i o n :  G r o u n d  S u r t r e o  5968 .48 '  
T o t a l  0 0 p t h :  Wall 16.0 '  T o p  o f  C a r i n g  5970 .31 '  

B o r o h o l o  20.0' 

Formation o t  Cornplotion Rocky Flats Alluvium 

Carlng  Yatorlal  Sch 5, Tvue 316, TFJ S t a i n l e s s  
S t e e l  

S c r o o n  Matorlr) (J.010 
D i t .  InstallodDecember 4 &7. 198 7 S t a i n l e s s  S t e e l A p C r e r o d  BI  

Inrtallod B Y  J .  Bacchus SIto Managor  

caring   la motor 3" ID 
wire wrau. T~ p e  316 ,  TFJ Surfaco  Casing Oiamotor 5" ID I1  

Goologist 
CEARP Man- 

Commonts 

Mato ia l :  I P o r t l a n d  Type I 

Sur1 a c o  

t 
-E a n t  onita 

32-42 S i l i c a  Sa 

Filtor C i c k  
L o n 9 t . h  ( t t . )  

B o r o h o l o  
0 i a m  t o r :  

7.5" 

I I 

B a c k f i l l  Y;torlal )  3/8" V o l c l a v  B e n t o n i t e  Pellets 



WELL 
COMPLETION 
INFORMATION 

~ o c a t l o n  Rocky F l a t s  P l a n t ;  Landfill A r e a  W e l l  N O .  70-87 
Coordinator ?? 79588.09 E 21098.79 E l o v a t i o n :  G r o u n d  S u r f r c o  5966.30' 

T o t a l  D o p t k :  W o l l  16.5 '  T o p  ot C a r i n g  5968.35 '  

F o r m a t i o n  o f  C o r n p l o t i o n  Rockv Flats Alluvium/ weathe red Arapahoe Fornation 
C a r i n g  M a t o r i a l  Sch 5 .  Tvpe 316, TFJ Stainless C a r i n g  ~ i a r n e t o r  7" ID 
S c r o o n  Y a t o r l r l  0.0 10" wire wrap. r pe 316, TFJ S u r f a c o  C a r i n g  Diarnotor  

I n r t 8 l l o d  B y  B T t e ; l t ,  SIto  Managor  

17.0' Boroholo  

Steel 5" ID 

GOOlOQi8t 
C€ARP Manager 

C o m m o n t r  

Backf i l l  M ; t ~ r l a l : ~  3/8" V O l C h V  Bentonite Pellets 



WELL  
COMPLET ION 
INFORMAT ION  

~ o c a t ~ o n  Rockv F l a t s  PLant ;  L a n d f i l l  Area W e l l  N o .  71-87 
~ 0 o r d l n a t . r  N 40339.90 E 20991.74 E I o v a t i o n :  Ground S u r t r c o  5 9 6 3 . 7 ~ ~  
T o t a l  D c p t h :  w a l l  13-85 '  T O P  o r  c ~ r t n g  5965.47 '  

F o r m a t l o n  o r  Cornplo t ion  Rockv F l a t s  Al luvium 
C a r i n g  M a t o r i a l  Sch 5, Tvpe 316, TFJ S t a i n l e s s  

S t e e l  
S c r o e n  M a t o r l r l  0 . 0  
D a t a  I n r t a l l o d  December 11, 1987 
I n r t a l l o d  B Y  J .  Bacchus Sit. Manager  

~ o r o h o ~ o  18-50 '  

caring ~ i ~ ~ ~ t ~ ~  ? I (  ID 

10" w i r e  wrap, T ppe  316, TFJ s u r r r c e  C a r i n g  D i a m o t o r  5" I D  

S tee l*pprovod B y  

G o o l o g l r t  
C€ARP M- 

C o m m o n t r  

Ground Surract 
4 / / l / / / J  / /  

Sur lac .  S o a l  
M a t o  ial: 

P o r t l a n d  Type I 
rpmpn+ 

s u r r  I C 0  

t 
6 n t o n i t o  
S0.l 

0;s L e n g t k  ( r t .  

Fl l tor  Matorial :  - 
32-42  S i l i c a  S; 

A L -  I 

l o r o h o l .  
O i a m o  t mr:  

7 * 5 "  I 

I - T -  
18 S O  + 0 I. 

Depth  

a a c k r l i t  Y;teriak2 3 / 8 "  Volc lav  B e n t o n i t e  Pellets  



W E L L .  
COMPLET ION 
INFOR M A T 1 0  N 

S u r f a e o  S o a l  
M a t o  ial:  

P o r t l a n d  Type I 
rpmpnt_ 

~ o c a t t o n  Rocks F l a t s  P l a n t ;  L a n d f i l l  Area W o l l  No. . 77-87 

T o t a l  D e p t h :  W o l l  7 . 0 '  T o p  o r  C a r i n g  597 1.18' 

F o r m a t i o n  of C o m p l o t l o n  Rockv Flats Alluvium 
C a r i n g  ~ a t o r i a l  S c h  5 ,  Tvue 3 1 6 ,  TFJ S t a i n l e s s  carins o i a m o t o r  7" ID 
) c r o o n  Y a t o r l r l  0.010'' wire wrau, T~ pe 316,  TFJ S u r f a c o  C a r i n g  D1arnot.r 

Oat. l n r t a l l o d  December 1 7 ,  1 9 8 7  

~ o o r d t n a t o r  N 39459 . 1 2  E 2 0 8 5 5 . 2 4  E l o v a t i o n :  Ground Surraco  5969.11' 

1 ) o r o R o l o  1 5 . 0 '  

S t e e l  5"  I D  
S t a i n l e s s  Stee ' *ppro*od B y  

I n r t a l l o d  B y  A T r ~ a i -  
G o o l o g i r t  

Sit. M a n a g o r  

CEARP Man- 

C o m m o n t r  

-0 on t oni t  

F i i to r  Yatorlai :  - 
32-42 S i l i c a  Sz 

I 

F l l tor  Paeh 
4-30 L o ~ g t h  (11. 

I -  
- 

1 B .e k r i l l  

3oroho lo  
D i r m  t o r :  

7 . 5 "  

'01 o f  S c r i o n  D o p t l  

r i n g  

7 . 5 0 '  

1 1 1  

3 1 I 

B a c k f l l l  ~ i t o r i a l : ~  3 / 8 "  V o l c l a v  B e n t o n i t e  Pe l le t s  



w ELL 
COMPLETION 
INFORMATION 

QA BylDate a &a /5 -- /9-r99 
Location Xkkir Flats Plant: Landfill Area Wol l  Mo.  B106089 
Coordln.t.8 N 39332.69 E 19481.76 ('&?P) Elovation: Ground Sur face  5993.3' 
Total  Depth :  Wall 24.47' t o p  o f  cas ing  5995 * 35 ' 

Bor.hol. 27-59' 
fo rmat ion  o f  compiet ion 
Casing Material  Schedule 40 PVC c a s ~ n g  Diamotor 4 1/2" O.D. - 

Scroon  Matorial  Schedule 40 10-slotted PVC 

Xocly Flats Alluvium and Landfill 

Surf8co Car ing  Diamotor 

0.10 1nstall.d 05/18/1989 Approved By xu/ &*&O 0 1  

Sit. Ma'n8g.r - ~ n s t a u o g  B Y  R.T. Treat Goologl8 t  y 
CEARP M . r u g . r  

Comments Set stainless steel centralizer from 22.93' to 24.14' below ground surface. 

3.3' Protective casing stick up n 

3.66' 

Bor oholo 
23.20 Total Dopth 



W E L L  
COMPLETION 
INFORMATION 

QA ByIDate 44u &,/, '?,/ - //, - 2 - +q 
~ocat1.n Rockjl Flats 'Plan;; Landfill Area W o l l  No.  53(15 1 RO 
Coordinates N 39392.03 E 20202.5s ( A ~ P )  Elevation: Ground Surface 5984.5 '  

t o t a l  Doeth :  W e l l  36-61 '  T O P  ot C a r i n g  5 9 3 6 . 5 7 '  

Formatton ot C o m p ~ o t l o n  Weathered Clavstone 
Casing Matorial  Schedule 40 PVC Casing DLamotor 4 1 /2"  O . D .  
Scroon ~ a t o r l . 1 .  Schedule 40 10-slotted PVC 

Borokolo 4 5 ' 0 '  

Surtaco Casing Dlamotor 5/8'' ( IeD-  
D a t o  In8talled 06/01/19S9 A p p r o r o d  By  &hl /4&* // &- 
1n.tall.d gY S .  P. Carpentei  Slt. Yan.g.r 

Gootogist 
C U R P  urUg.r 

~~~~~~t~ Unable to set an upper bentonite pellet seal due to colloidial mixture 
above sand pack; volclay grout was placed above sand pack. 
3c centralizer used. \Jell vas constructed in augers. 

,-2.07' Protective casins stic!c up 

t o p  o t  Casing 2.07' 

Flltor P a c k  



WELL 
COMPLETION 
INFORMATION 

/ f - q  -p) o/ 
Locat lon R ck Flats Plant- Landfill Area W o l l  No .  289  

Elovation: Ground $ U f f 8 C O  5 9 7 7 . 5 9 '  COOrdlnatO8 N 3 9 2 7 2 . 2 9  E 2 0 4 6 5 . 4 2  (RFP) 
t o t a l  D o p t h :  welt  4 3 - 0 5 '  T O P  or c a r i n g  5 9 7 9 . 4 9 '  

We a there d C 1 av s tpne 

* QA By'D8te 

Boroho la  4 7 . 5 '  
F o r m a t lo n o r c o m p 1 0 t I 0 n 

C88lng Yator la l  Schedule 40 PVC C a r i n g  Dlamotor 4 1 / 2 "  O.D.  
Scroon  ~ a t . r t . j  Schedule 40 10-slotted PVC surraco c a r i n g  ~ ! a m o t o r  8 5/3" 0-D. 
oat.  ~ n s t a i i o d  0 5 / 0 2 / 1 9 8 9  
Inr ta l lod  B y  RsT. Treat 

Goolog l r t  

Approvod  B y  
s'ito ~ a n a g o r  

CEAAP Mn.0.c 

Comments Set stainless steel centralizer f rom 4 1 . 4 5 '  t o  4 2 . 6 5 '  below ground surface. 

Ground Surtaeo 

7 
S U r f 8 C O  S0.l- 
Y a tor 1.1: 

Volclav grout 

I Flltor Yatorlrl: - 

Backfi l l  [-/Length (ft.1 

3.1' Protective casing stick-up n 

f o p  or c a r i n g  1 . 9 0 '  3 
,.In9 

: 32.37' 

Backfi l l  Y a t o r l a l : ~  Slough 



commontr S e t  s t a i n l e s s  s teel  c e n t r a l i z e r  from 13.27' t o  14.47' below nround s u r f a c e .  

_I 3.0' P r o t e c t i v e  casin: :  s t i c k  up 

T o p  O f  C88bng 1 . 8 6 '  

Ground Surtaco 

Surtac. S0.I- 
Y a t I ta  I: 

f l l tor Pack  

I loroholo 
)lamotor: 

7 1/4" 

1 

Boroholo 
Total Dopth 
tft.) 

3 1 I 

B a c t f l l l  YatOrhl :  i/4" V o l c l a y  b e n t o n i t e  p e l l e t s  and s lough 



WELL 
COMPLETION 
IN F O R  MAT10 N 

QA BylDate 
L o t a t i o n  A c k v  Flats Plant: Landfill Area W o l l  No. B206689 
Coordlnatos N 39445.20 E 20865.79 ( U P )  Elovation: Ground ~ u r f a e o  5969.14'  

5971.46 ' Tota l  Dopth:  Walt 11-35' Top  o f  Casing 

Formation of Cornplotton Xockv Flats Alluviun/ Weathered Sandstone  
Caeing uator fa l  Schedule 40 PVC Casing o iamotor  4.1/2' '  O.D. 
Str0 .n  ~ a t ~ r l a j  Schedule 40 10-slotted PVC 
oat .  ~ n r t a ~ i o a  05/04/1989 Approvod B y  

&p3xdd /+ -_ 3 -- ~9 

Bof.hol. 4 1 * 5 0 '  

Commonts  Ser sta inless steel centralizer from 9.55 '  to 11.05 '  below ground surface. 

3.00 '  Protective casing s t icic-up 

Surfae. c 

loroholo  
1 lam. t or: 

7 1/4"  

op o f  Sermon DoptI 

T I  

olng 

3.25 '  



WELL 

INFORMATION 
COMPLETION 

/ / . / a m  / T-10 -a9 
Flats Plant; Landfill Area W o l l  No.  B206589 

Coordinator N 39475.67 X 21023.37 ( W P )  Elovation: Ground S u r f a c e  5967 .Bo' 
Total  Dopth :  W o l l  36.24' T O P  o f  C a r i n g  5969.72' 

Form8tlon o f  Compl.tion .Weathered Sanuscone 
Car ing Y 8 t o r h l  Schedule 40 PVC cas ing  ~ ~ a m o t o r  4 1/2" 0.D. 
Seroon Y a t o r l ~ i  Schedule 40 10-slotted PVC Surf8co C a r i n  .tor 8 518'' 0.D- 
Dato tnst8llod 05/05/1989 Approvod  B y  /-a44 

inr ta i lod  B Y  R.T. Treat Sit0 M8nagOf 

Borohola 4 1 - 5 0 '  

Goologirt  
C U R P  M.lug.r 

Commonts Set st ainless steel centralizer from 34.62' to 35.82' below ground surface. 

3.00' Proteccive casing stick-up n 

Surfaeo Car ing  

t o p  of  C a r i n g  1.92' 

Ground Surtaco 

S U r f 8 C O  SO81 
Y 8 t 0 rla 1: 

I l o r o h o l o  
3iamotor: 

3 I I 



WELL 
COMPLETION 
INFORM AT10 N 

QA BylD8te 
Locatton Wai l  No. B206689 
Coordinator  N 39605.08 E 21263.69 (PZP) Elorat ion :  Ground Surface 5959.31 ' 
t o t a l  Dopth :  WoiL 1 9 . 4 1 '  t o p  of  c a r i n g  5961.20 '  

FOr1~8t iOn  o f  Complet ion -Weathered Claystone 
Car ing  Material  Schedule 40 PVC c a r i n g  ~ i a m o t o r  4 1 / 2 "  0.D- 
Scroon  Matorla.! Schedule 40 10-slotted PVC 

Oat. lnrtall.4 04/28/1989 A p p r o v o d  B y  d/A/./ 
I n r t a l h d  B y  E.34. Hill Sit. Ya'nager - 

Borohota 2 1 . 7 '  

Surtaco C a r i n g  Diamotor 8 5 / 8 "  0.D- 

G o o l o g l r  t 
C U A P  Managof 

C o m m o n t i  Placed stainless steel centralizer from 18.09 '  to 1 9 . 2 9 '  below ground 
sxtface. 

3.0' Protective casing Stick-Up n 
t o p  o f  C a r i n g  1 . 8 9 '  



WELL 
COMPLETION 
INFORMATJON 

~ o c a t ~ o n  R d k v  Flats Plant: Landf L A r e a  
Coordinator  N 39836.16 E 21064.34 (UP) 
Tot81 Dopth :  W o l l  2 0 * 5 2 '  

B o r o h o l ~  3 0 . 0 '  

W o l l  No .  R306789 
Elo'vation: Ground Sur face 5927.9 '  

T O P  of cas ing  5930.19'  

Formation or Comptotion Weathered Clavscone 
~ a a i n g  ~ a t o r t a ~  Schedule 40 PVC cas ing  ~ i a m o t o r  4 1/2" 0.D. 

Scroon  Yatortal. Schedule 40 10-slotted PVC Surfaco Casin  

Dato Inrtalloql 05 /23 /1989  Approved  B y  
Inmtallod ~y S - P .  Carpenter 

Goologlst  
C U A P  M.rug.r 

Comments Set stainless steel centralizer from 19.01' to 2 0 . 2 4 '  below zround surface. 

3.0' Protective casing stick up n 

dround Surfacr 

7 
Sutfac. Seal. 
Y a t orlal: 

f l l to r  Pock 
L o ~ w t h  (11.1 

Bac ktlll r- 

T 

1 

o p  o f  Scr 

t 
I -  

T 
t -  

on  Oopt  

1 W . l  

LIng 

9 . 8 '  

'0t.l 

Y a t or ta 1. .jr1/4" Volc1a:r bentonite pellets ana slough 



th 



WELL 
COMPLETION 
INFORMATION 

QA BylD8te /./-a + -F7 
Lotat lon  KocVkv Flats Plant: Land Fill Area W o l l  No.  B206989 . 
~ o o r d i n a t o ~  I? 40160.69 E 21739.67 (RFP) E Io vat ion: Ground Surf a t  e 5882 e 4 2  ' 
Total  Dopth :  WolL 72.5' t o p  o f  C a r i n g  5584.32' 

F o r n a t l o n  o f  Cornplotion Weathered Clavstone - 

Car ing  Matorial  Schedule 40 PVC Caging 01arnot.r 4 1/2" 0.D. 
Scroon Yatorla.1. Schedule 40 10-slotted PVC 
Date Instal lod 04/20/1989 
Inr ta l lod  B Y  R.T. Treat 

Cornmontr Set stainless steel centralizer from 21.10' to 22.30' below ground surface 

S o r o h o l e  23.6' 

G o o l o g i r t  
CEAAP M8M9.r 

3.0' Protective casing stick-up n 

suriae. 
Dopth  ( I t  Y.- - 

l o r o h o l o  
>iarnotor: 

7 1/4"  

sing 

11.80' 

I - T - I  
Bor  oholo 
Total  Dopth 

23.60  ( i t . )  

3 1 I 



WELL 
COMPLETION 
INFORMATION 

wY/4,A&J!&f  ) </-Sb - s7  
J / 

Locathn  m v  F l a t s  P- '11 Area Well No. B207089 
Coordinator W 4C?lS.53 5 21741.54 (PLFP) Elovation: Ground Surface 5 5 8 3 . 0 7 '  

Total Dopth: Wol& 54*o '  I TOP o f  ~ a s ~ n g  5834.95' 
P7-b 

T' 
Borohole 60.0 '  

Formation o f  Comptotlon Unweathered Sandstone 
Ca8lng Yatorlal Schedule 40 PVC car ing  ~ i a m o t o r  4 1 / 2 "  O.D. 

Scroon Y8torla.J. Schedule 40 10-slotted PVC S l J f f a C O  C88ln motor 8 518'' 0 . D .  
Date In8tallod 04/25/1989 Approvod B y  7 /  L /&/ Rdn& 
In*tallod B Y  R.T- Treat / Slt. Managor 

Commontr Set stainless steel centralizer from 5 2 . 0 '  to 53.8' 5elow ground surface 

Gmologlrt 
C U R P  

3.0' Protective casing 

Srr lae.  00.1 
Y a tor l a  I: 

s t ick-up 

-1- 
 oro oh oh 
>lam. t or: 

7 1/4" 

,Ins 

31.32' 



ground Surtacri 

Surtaco Soai  
Yat0ri.i: 

Portland type I 

i 

I sand 
16-40 

Clltor Paah 
Lorgth (11. 

T 

2.7' Protective casing scick up n 

.beg 

70.98' 

,,,, ;at.rtal:2 Portland type  1 6r 11 cement t o  86.5'; 
1/4" Voiclay bentonice pellets 86.5' to 77.85' 
16-40 Silica sand fton 77.85' to well lid 



WELL 
COMPLETION 
INFORMATION 

a?/-- w fq-2R-m 
Flats Plant; Landfill Area W o l l  No.  B207289 

Coordinator N 40284.53  E 2 1 2 6 4 . 9 3  (RFP) Elovation: Ground Surfaco 5 9 4 8 . 2 7 '  
Tota l  Depth :  W e l l  1 5 - 8 9 '  TOP or c a r i n g  5 9 5 0 . 4 9 '  

Format ion o f  Cornplotion Weathered Clavstone - _ - _  
Borokola 1 9 . 5  

C a r i n g  uator ia i  Schedule 40 PVC C a r i n g  Dlamotor 4 1/2"  O . D .  

Scroon ~ a t 0 r l . j .  Schedule 4 0  10-slotted PVC .motor 8 5/5" 0 . D .  
0.t. tnrtal lod 0 4 / 2 8 / 1 9 8 9  Approvod B y  
In8tall.d BY E - x .  Hill 

G.OlOQl8t 
CEARP man8Qu 

~~~~~~t~ Placed stainless steel centralizer from 1 4 . 3 6 '  to 15.56' below ground 
surface 

'qz- Surfaco Caring 

~ o r o h o l o  
b lam0 t 0 I: 

7 :/4" 

W o l l  Tota l  
D o p t h  (ft.)  

I - T - I  

c 



ROCKY FLATS PLANT Manual No.: 21 100-WP-OU 07.01 @ Phase 1 RFllRl Work Plan for Section No.: APPF, RO 
Operable Unit 7 - Present Landfill 
iHSS 114 and Inactive Hazardous Organization: Environmental Management 

Title: Appendix F: Analytical Data for Present Landfill Borehole Samples 
e Storage Area IHSS 203 

m 
Effective Date 

Approved by: A 



APPENDIX F 

Analytical Data for 

Present Landfill Borehole Samples 
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APPENDIX H 

Summary of Phase I1 

Geologic Characterization Data Acquisition Work Plan, 

March 1991 



The following summary of borehole drilling and data acquisition activities is based on 
information presented in the Phase I1 Geologic Characterization Data Acquisition Work 
Plan, March 1991. 

Task 4 of the Work Plan is a multifunctional task involving borehole drilling, data 
acquisition, borehole plugging and/or well installation. Sixty-five boreholes are planned to 
be drilled to an approximate depth of 160 feet. The two boreholes planned in the vicinity 
of Operable Unit No. 7 are shown in Figure H-1. All boreholes will be continuously cored 
from the ground surface to total depth. 

A full suite of geophysical logs will be run in each borehole. The logging suite will include: 

Temperature; 
Fluid Resistivity; 
Caliper; 
Spontaneous Potential; 
16-inch Normal Resistivity; 
64-inch Normal Resistivity; 
Natural Gamma Ray; 
Neutron; 
Gamma-gamma Density; and 
Sonic log (Delta-T only). 

Following geophysical logging, up to 100 packer tests will be performed in the boreholes to 
estimate the hydraulic conductivity of selected subsurface zones. 



Figure H-1 

Map Showing Locations of 

Selected Boreholes to be Drilled 

under the Phase I1 

Geologic Characterization Data Acquisition Program 

(not yet created) 
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